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REPORT 


OF  THE 


COMMISSIONER  OF  AGRICULTURE. 


Depaetment  of  Ageiculture, 

Washington^  Novemher  15, 1877. 

To  tlie  President  of  the  United  States : 

SiB :  By  your  instruction,  and  under  your  direction,  I  assumed  control 
of  the  Department  of  Agriculture  at  the  beginning  of  the  present  fiscal 
year. 

An  examination  of  the  current  reports  of  corresiwndents  of  the  depart- 
ment encouraged  mo  to  anticipate  an  unusually  favorable  harvest,  in  every 
direction,  from  the  growing  crops  of  our  widespread  agricultural  domain. 
These  hox)es  have  been  fully  realized,  and  I  am  enabled  to  state  that, 
with  scarcely  an-  exception,  the  varied  products  of  the  country  have 
yielded  almost  unparalleled  returns,  affording  gratifying  evidence  not 
only  of  the  available  extent  and  fertility  of  our  arable  lands,  but  of  in- 
creasmg  industry  and  prosperity  among  our  agricultural  i>opulation,  and 
of  intelligent  devotion  to  the  important  interests  of  husbandry. 

In  presenting  this  encouraging  view  of  the  results  of  agricultural  labor 
dnring  the  present  year,  there  is  occasion  to  congratulate  our  people  upon 
the  success  of  that  industry  which  lies  at  the  foundation  of  national  pros- 
perity. But  with  all  these  evidences  of  prosperous  industry,  we  may  not 
hope  to  take  that  rank  among  the  producers  of  the  world  to  which  we  are 
entitled  until  we  have  exhausted  all  efforts  to  produce  within  our  own  bor- 
ders, and  as  a  result  of  our  own  industry,  everything  now  imported  from 
other  nations,  which  can  be  obtained  from  the  careful  cultivation  of  our 
own  productive  soil,  which,  extending  through  so  many  climes,  with  its 
wonderful  diversity,  offers  unparalleled  opportunities  for  the  agricultural 
industries  of  a  self-sustaining,  prosperous,  and  happy  nation. 

An  examination  of  the  Report  of  the  Bureau  of  Statistics  of  the  Treas- 
ury Department  furnishes  a  suggestive  exliibit  of  our  annual  imxx)rtation 
of  the  agricultural  products  of  other  lands.    The  following  are  among  the 
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articles  imported  tliat  can  and  ought  to  be  produced  in  the  United  States, 
with  the  vahie  thereof: 


Articles. 


AETICLliS  FREE  OP  DUTY. 

Peruvian  bark  (Calisaya,  &.O.) ponnds. 

Bark  used  for  tanuinj^ 

Cork -bark,  anmauufacturcd 

Coffee 

EgTfTS 

Indigo 

Madder 

Paper-materials 

Tea 


Total 


DUTIABLB  ABTICLES. 


Barley bnebels. 

Barley-malt bushels. 

Rice pounds. 

Hemp tons. 

Jnte  and  other  grasses tons . 

Flaxseed buaheis. 

SUk 


Straw  and  palm -leaf  . .. 

"Wines 

Wool,  unmanufiactared. 


Total 


Quantity. 


5, 744. 7C5 


330, 7P9, 240 

4,003,171 

990, 130 

2,911.058 

119,  447,  584 

62, 8S7, 143 


10, 285,  957 

286, 930 

71, 561, 852 

17. 979 

60,368 

2, 755, 726 


44, 642,  &36 


Value. 


$1. 203,  400 
184,826 
600, ICO 

50,  788, 997 

C30,  39;i 

704, 900 

151,005 

3, 854, 046 

10,  524, 166 


83,;  27, 992 


7, 887, 886 
252, 622 

1,  093. 547 

2,  247, 540 

2,  384, 881 

3,  859. 496 
23, 745, 967 

1,  856,  674 
4,754,110 
8, 247, 617 


S6,«30,340 


The  value  of  sugar  and  molasses  altered  for  consumption  in  three  years 
is  as  follows : 


Y««r. 


1874 

2875 

1876 

ADiiaal  average  for  three  years 

FRUIT  JLSD  NCTB. 

Currants 

Lemons  and  oranges 

Almonds 

Prunes  and  plums 

BaiaiBB 

All  other  fruits  and  nuts 


Valoes. 


$92,614,833 
82,909.853 
75, 742, 466 


250, 567, 151 


83,522,383 


856.425  02 
3,412,«-?r  45 

463, 106  86 
2,333,949  00 
8,405,377  14 
3, 424, 480  44 


11,915,266  51 


Dalies. 


134, 860,  SrZ8 
37,157,345 
41, 698. 575 


113, 916. 098 


S7, 972, 032 


S09, 110  61 
€82,405  50 
340, 207  89 
553,  660  77 
«03.5^  63 
e&4, 318  20 


3, 115. 229  60 


Thus  it  will  be  seen  that  $236,295,081,  besides  the  additional  exi^ense  for 
fi?eight  and  commissions,  are  paid  annually  for  imports,  all  of  which  could 
and  should  be  saved  to  our  people. 

Among  the  imported  products  of  otlier  nations  which  absorb  the  capi- 
tal, retard  the  industry,  and  depress  the  commercial  prospeidty  of  the 
country^,  that  which  holds  the  first  importance  is  the  item  of  sugar,  ibr 
which  we  are  paying  to  foreign  producers  neaiiy  a  hundred  millions  of 
dollars  annually,  while  we  have  neglected  our  natural  facilities  for  sup- 
phiiig  our  own  market  and  contesting  the  world's  market  with  tiiis  pro- 
duction.   Kor  ought  it  to  lessen  our  anxiety  in  view  of  this  anomalous 
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ibct,  that,  having  made  freedmen  of  onr  slaves,  a  great  portion  of  the 
vast  amount  we  thus  contribute  to  foreign  industry  goes  to  sustain  and 
fiapxK)rt  the  slave  labor  of  Cuba,  a  country  which  takes  from  us  very  little, 
if  anything,  except  gold,  in  exchange  for  her  abundant  supplies  of  sugar 
and  tobacco. 

It  is  of  the  greatest  importance  in  the  present  stagnant  condition  of 
tlie  labor  and  business  of  the  country  that  the  millions  of  gold  thus  paid 
to  fordgn  nations  for  sugar  and  other  articles  of  consumption,  which 
habitoal  use  has  made  necessary  for  us,  and  which  we  have  such  abund- 
ant natural  f^ilities  for  producing  at  home,  be  saved  to  our  i)eople. 
Every  x)oand  of  sugar- needed  for  our  home  consumption  can  be  produced 
cheaply  on  our  own  territory.  The  saving  of  the  vast  amount  now 
exx)ended  in  the  importation  of  this  staple  is,  however,  but  one  of  the 
important  results  which  will  follow  its  home  production. 

The  sugar-interest  of  the  country  reaches  every  cupboard  in  our  broad 
land,  and  is  intimately  connected  with  every  branch  of  the  inter-State 
trade  and  commerce  of  the  repubhc;  and  if  the  manufacture  of  sugar  be 
encouraged  and  developed  to  the  extent  of  supplying  oiur  home  demand 
witii  home-grown  sugars,  importations  will  necessarily  cease,  and  the 
perpetual  flow  of  American  gold  to  countries  with  which  we  have  com- 
paratively no  trade  will  be  arrested,  specie  resumption  will  be  assured, 
confidence  restored,  and  the  material  prosperity  of  the  country  will 
advance  with  renewed  energy  and  power  imder  the  ohanged  condition 
of  production  in  this  single  article  of  universal  consumption. 

The  great  West  will  purchase  the  domestic  sugars  of  the  Oulf  States 
or  Galifomia,  and  pay  in  flour,  whisky,  com,  pork,  stock,  and  mechanical 
implements.  Pennsylvania  will  buy,  and  pay  in  coal,  iron,  and  petroleum. 
The  New  England  States  will  pay  in  clothing,  shoes,  hats,  jewelry,  cut- 
leiy,  and  other  products  of  their  skilled  mechanical  labor;  and  the  dis- 
tribution of  the  200,000  tons  of  sugar  over  this  broad  land,  every  year, 
will  give  active  employment  to  an  army  of  common  carriers  and  middle- 
mmL 

8<»ne  hundreds  of  thousands  of  acres  of  the  best  sugar-produdng 
lands  lie  on  the  Lower  Mississippi,  inundated  through  the  broken  levees 
by  every  overflow  of  that  great  river,  wid  no  power  except  that  of  the 
general  government  is  adequate  to  protect  this  wide  expanse  of  fertile 
territory,  and  give  confidence  to  capital  and  labor  to  again  occupy  and 
cultivate  it 

Individuids,  corporations,  counties,  and  States  have  exhausted  them- 
selves  in  fruitless  ^orts  to  protect  these  lands  from  overflow,  and  to 
restrain  the  Mississippi  within  its  proper  boundaries  and  navigable 
channel. 

It  is  a  national  work,  for  a  national  purpose,  and,  as  it  seems  to  me,  a 
naUomal  duty  at  this  time  to  take  in  hand  and  push  to  a  speedy  conclu- 
sion the  re-establishment  of  the  broken  levees,  and  the  making  of  such 
provisioa  ftn*  their  maintenance  as  shall  permanently  secure  the  vid 
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indnstiies  that  will  immediately  reoccupy  the  lands  now  subject  to  over- 
flowy  and  for  this  reason  alone  abandoned. 

It  is  claimed  by  the  sugar-planters  of  Louisiana  that  the  present  tariff 
does  not  protect  the  interests  of  the  American  producer  of  sugar  in  the 
slightest  degree,  but  that  it  discriminates  against  the  planter,  and  gives 
to  the  sugar-refiners,  who  are  less  than  fifty  in  number  in  the  whole 
country,  a  monopoly  of  the  markets. 

Such  protection  and  encouragement  as  the  older  nations  of  Europe 
have  always  extended  to  their  sugar-interests  would  apply  not  alone  to 
the  protection  of  cane-sugar,  but  also  to  the  manufacture  of  the  beet- 
sugar  (which  now  in  Europe  competes  successfully  with  cane-sugars),  and 
the  manufacture  of  which,  it  is  hoped,  may  soon  secure  a  foot-hold  in 
those  sections  of  the  United  States  where  the  beet  is  found  to  be  most 
rich  in  saccharine. 

I  am  now  engaged  in  a  careM  research  as  to  soil  and  conditions  nec- 
essary in  this  country  to  produce  beets  or  other  vegetables,  rich  enough 
in  saccharine  matter  to  warrant  the  exi)enditure  of  capital  in  the  ma- 
chinery necessary  to  the  successful  manufacture  of  sugar.  Thus  far  men 
of  means  have  not  seen  sufficient  assurance  of  profit  to  tempt  any  increase 
of  the  industry  over  i)ast  years,  and  but  one  manufactory  of  beet-sugar 
is  now  known  to  be  in  successful  operation. 

An  attempt  on  a  moderate  scale,  but  with  a  degree  of  inteUigence  and 
zeal  which  promises  to  demonstrate  whether  success  is  possible,  is  now 
being  made  in  !New  Jersey,  as  a  preliminary  step  toward  an  earnest  effort 
to  secure  the  production  of  sugar  to  satisfy  at  least  our  home  demand  by 
an  increase  of  the  growth  of  the  sugar-cane.  I  entered  into  an  extended 
correspondence  with  sugar-planters,  chiefly  in  Louisiana,  with  very  en. 
couraging  results,  as  will  be  seen  from  special  rei>ort  No.  1,  hereto  ap- 
pended. The  liveliest  interest  has  been  excited  in  the  subject,  and,  with 
reasonable  encouragement  on  the  part  of  the  government,  the  most 
gratifying  and  important  results  may  be  confidently  anticipated. 

Among  the  good  results  of  the  former  distributions  of  plants  is  the 
knowledge  that  the  Chinese  tea-plant  can  be,  and  indeed  already  is,  sue- 
cessftdly  grown  in  the  States  of  North  Carolina,  South  Carolina,  and 
Georgia,  and  in  other  parts  of  the  United  States  of  similar  climate. 

I  have  made  as  thorough  inquiry  as  time  would  permit  as  to  the  &cts 
of  tea-culture  in  this  country,  and  am  led  to  believe  that,  with  proper 
encouragement,  within  a  few  years  American  tea  can  be  i)ut  successfully 
upon  the  markets  of  the  world. 

Li  furtherance  of  this  interest  I  have  caused  to  be  prepared  an  extended 
paper  on  the  cultivation  and  preparation  of  American  tea,  which  will  be 
found  in  this  report,  and  to  which  I  beg  leave  respectfully  to  invite  your 
attention. 

I  have  had  numerous  applications  from  communities  favorably  located 

for  plants  with  which  to  commence  the  culture  of  the  fragrant  herb,  and 

B  of  certain  agricultoral  associations  have  eagerly  volunteered  to 


BEPORT  OF  THE   COMfiilSSIONEB    OP  AGRICULTURE.  9 

give  special  attention  to  the  culture  by  their  resi)ective  granges  and 
societies. 

To  meet  this  encouraging  intel'est  expressed  in  South  Carolina  and 
Georgia,  I  have  purchased  all  the  tea-seed  that  could  be  obtained  fix)m 
plants  grown  in  this  country,  and  will,  as  far  as  the  very  limited  oppor- 
tunity offered  by  our  propagating-beds  permits,  provide  tea-plants  for 
early  distribution  the  coming  season.  It  is  expected  that  some  hundreds 
of  thousands  of  tea-plants  wiU  be  sent  out  during  the  season  of  1878, 
and  that  they  may  be  grouped  in  the  most  favorable  localities,  and  within 
four  or  five  years  serve  to  demonstrate  the  practicability  of  providing 
our  people  with  a  better  article  of  tea  than  they  now  are  able  to  obtain,  and 
the  possibility  of  saving  to  our  country  from  nineteen  to  twenty  millions 
of  dollars  in  coin,  which  annually  finds  its  way  into  the  coffers  of  British 
merchants,  who  have  substantially  a  monopoly  of  Ghmese  txade. 

A  brief  notice  of  the  services  rendered  by  the  different  branches  into 
which  the  department,  for  convenience  and  greater  eflSciency,  is  divided, 
will  afford  a  general  view  of  the  specific  operations  of  the  past  year. 

The  Division  of  Horticulture  and  Arboriculture  is  one  of  the  most  im- 
portant of  the  component  branches  of  the  department,  and  contributes 
materially  to  the  benefits  which  the  public  derive  from  its  workings. 
The  laying  out  of  the  grounds,  the  establishment  of  an  extended  arbor- 
etom,  and  the  cidtivation  of  exotic  plants  have  progressed  as  the  means 
and  tiie  land  within  the  control  of  the  department  have  allowed.  The 
propsbgation  of  plants  for  distribution  is  exclusively  confined  to  those 
species  and  varieties  which  are  of  economic  value,  those  of  merely  orna- 
mental interest  lieing  increased  only  to  the  extent  necessary  for  the  deco- 
ration of  the  grounds.  Although  the  operations  of  the  horticultural 
division  have  been  seriously  restricted  by  insufScient  appropriations, 
yet,  by  an  exercise  of  strict  economy,  the  supply  of  plants  for  distribu- 
tion has  been  partly  kept  up.  This  supply  is  the  result  of  manual  labor, 
and  when  that  is  abridged  the  propagation  and  increase  of  plants  are, 
as  a  matter  of  course,  reduced  in  proi>ortion.  This  circumstance  is  very 
unfortunate,  as  it  partially  paralyzes  the  efforts  of  the  department  by 
depriving  it  of  the  ability  to  respond  to  the  great  interest  that  it  has 
awakened  in  the  introduction  and  cultivation  of  such  new  i)lants  as  yield 
products  of  commercial  importance. 

The  collection  of  economic  exotic  plants  also  awaits  completion.  As 
it  now  stands,  it  is  the  most  complete  of  its  kind  in  the  country",  con- 
taining many  plants  that  cannot  1x^  duplicated  here.  It  exhibits  the 
various  food,  fiber,  varnish,  gum,  and  medicine  yielding  plants  of  note, 
and  fiimifBhes  material  for  physiological,  pharmaceutical,  historical,  and 
other  edu  catioual  purposes,  to  those  who  desire  such  assistance. 

Collections  for  agricultural  institutions  are  furnished  when  desii'ed,  so 
&r  as  du  plicates  can  be  made  available,  and  of  such  species  as  are  con- 
sidered worthy  of  introductory  trial.  With  a  view  to  their  commercial 
value  in  this  country,  extensive  numbers  are  propagated  and  distributed 
in  localities  where  it  is  presumed  they  will  succeed. 
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The  greenhouses  of  the  department  ought  to  be  materially  enlarged^ 
they  are  at  ])icseut  altogether  too  small  for  the  present  imperative  needs 
of  the  department,  to  say  nothing  of  proepectave  demands,  which  are  too 
important  to  be  overlooked. 

The  arboretum,  which  was  commenced  several  years  ago,  has  also 
been  arrested  in  its  completion ;  no  new  additions,  of  any  moment,  have 
been  made  for  tlie  i>ast  two  years,  lliis  is  much  to  l)e  regretted.  The 
great  amount  of  attention  that  is  justly  directed  to  the  planting  of  for- 
e^s  is  measurably  assisted  by  the  opportunities  afforded  in  making  ap- 
propriate selection!}  from  observations  of  the  growing  phint«  where  a 
criterion  can  be  reached  as  to  their  comparative  rapidity  of  growth,  and 
their  suitableness  in  other  respects  for  particular  uses  in  particular  locali- 
ties. Hie  collection  is  elaimed  to  be  the  best  assortment  of  trees  that  is 
to  be  found  in  the  eountry,  eomprajsing  both  native  and  foreign  kinds,  so 
airauged  as  to  give  the  greatest  opportunities  for  comparison  of  their 
reflective  values,  whether  m  regard  to  purposes  necessary  for  the  ame- 
lioratiou  of  climates,  the  produc^on  of  fiiel,  or  for  u«e  in  the  arts  and 
constructive  economy. 

In  the  Botanical  Diruion^  which  inchides  the  formation  of  a  herbarium 
£oT  systematic  study  and  illustration  of  the  vegetable  kingdom,  there  has 
been  a  &vorable  state  of  progress.  Several  thousand  specimens  of  plants 
have  been  added  to  the  herbarium^  whidi  is  gradnally  becoming  what  it 
ought  to  be^  a  complete  i^presentation  of  the  vegetable  productions  of 
the  United  States,  and  iadd^itally  of  other  countries.  The  collection 
has  been  cramped  for  want  of  sufficient  room,  but  provision  has  now 
been  made  to  enlarge  tdie  space  devoted  to  this  purpose. 

The  following  points  are  k^t  in  view  in  this  division,  viz: 

1st.  The  uaiHovefiaezit  of  tiie  herbarium  by  the  addition  of  new  species 
as  rapidly  as  the  means  pzovided  will  allow. 

2d.  The  r^^^acement  of  defective  and  imperfect  speciniens  by  good 
and  characteristic  <mes. 

3d.  The  distribution  ol  duplicate  ^pedm^os  to  institutions  of  learning, 
aod  particulaily  to  our  agricultural  colleges. 

A  full  ami  complete  herbarium  of  American  plants  at  the  seat  of  gov- 
enun^it  is  a  necessity,  not  only  in  a  scientific  point  o£  view,  but  in  order 
properly  to  answer  the  numerous  questions  of  a  practical  and  economic 
character  which  are  daily  presents  to  this  department  as  to  the  name, 
nature,  and  properties  of  phmts  fixMu  all  parts  of  the  country. 

The  source  of  supply  of  specimens  has  been  mainly  the  coUectious  of 
the  various  scientific  surveys  of  the  government.  If  proper  regulations 
are  seciux^d,  die  supply  through  tliis  diannel  may  be  largely  increased 
both  in  amount  and  quality,  and  our  means  of  supplying  institutions  of 
learning  be  greatly  enlarged.  Ihiring  the  year  just  past  only  one  addi- 
tkm  to  the  h^harium  has  been  made  by  purchase,  viz.,  tlmt  of  a  collec- 
ti(m  of  some  000  species  of  the  {^nts  of  Southern  Galiibrnia  and  Arizona. 
Diuing  the  late  Oentennial  Exposition  we  became  indebted  to  varioos 
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fixeign  nations  for  conMbations  to  our  herbarium  and  moseom,  and 
ezdiango  of  contributions  was  earnestly  desired  by  such  foreign  nati< 
erf  American  productions,  especially  of  our  native  forest- wooils.   We  ha 
during  the  past  year,  responded  to  these  desires  by  the  following  d 
botions: 

To  the  Royal  Botanic  Garden  at  Kew,  England,  one  set  of  specim- 
consisting  of  four  boxes,  each  of  about  150  i>ounds  weights 

To  die  Imperial  Botanic  Gaixlen,  St.  Petersburg,  one  set  of  boxes. 

To  the  Museum  Kataooal  de  Rio  de  Janeiro,  Brazil,  one  set  of  fi 
boxes ;  also  one  box  of  botanical  spedmens. 

To  the  Ck^onial  Mu&eum,  Melbourne,  Australia,  two  boxes  of  wo 
sections. 

To  iii»  Tokio  Museum,  Tokio,  Japan,  two  boxes  of  wood-sections  s 
one  box  of  4<H)  species  <rf  plants. 

To  the  Portuguese  Govemmtait,  two  boxes  of  wood-sections  and  i 
box  containing  about  4O0  species  <rf  botanical  specimens. 

To  the  Spanish  Govamment.,  tlirough  J.  Jordena^  of  Morera,  Span 
eommissiCMier  on  forestry,  one  box  of  botanical  sx>ecimens,  chiefly  of 
Sorast-tzees  of  the  United  States. 

To  the  Addaide  Museum,  Adeiaade,  South  Australia,  one  boxof  bot 
ical  specimens,  embradug  ai>out  600  epedes. 

In  our  own  country  the  following  di8tributi<ms  have  been  made : 

To  Harvard  University,  one  set  oi  wood-sections. 

To  Saint  Louis  Academy  of  Sciences,  one  set  of  wood-sections. 

To  Yale  Scientific  School,  <me  set  <^  wood-^ecticms. 

To  Cornell  University,  one  set  of  wood-sections. 

To  Illinois  Industrial  Univei^sity,  one  set  of  wood-sections. 

To  the  Park  Commission  of  Baltimore,  one  set  of  wood-sections. 

To  the  Philadeipliia  Pennancait  Exhibition,  one  set  of  wood-sections 

In  addition  to  these  distributions,  we  liave  sent  packages  of  plants 
Weskyan  Uju\Tersity,  Bloomington,  III. ;  to  D.  €.  Eaton,  prcrfesi 
botan^',  Yale  College^  Conn. ;  to  the  normal  school,  MillersAille,  Pa. ; 
several  i)ackages  to  individuals,  iu  exchange. 

The  Entomological  Daemon  ha&,  as  usual,  been  employed  in  answer 
a  hu^  number  of  letters  ui  regaixl  to  name^  habit^  anil  especially 
remedies  now  in  use  for  the  most  destiiictive  of  oui*  insect  pests. 

Among  these  have  been  a  nimiber  of  inquiries  ftn^ai  foreign  govc 
Hieuts  and  prlv^ite  individuals  in  f<»tjgn  laiMis  in  regaixi  to  the  ^''Phpl 
etYf,"  oi*  gmiK»-ix>ot  gall-louse,  and  the  ^Darypkara  docemMiieata^'"  or  O 
rado  ]K^^t<>-lM:*etlo,  whicii  insect  has  already  crossed  the  ocean.  ^ 
westeni  gras8lioi>i>er,  '^^  Cal&ptenus  spr^ws^^  which  was  feared  in 
eariier  ]:>art  of  tlie  season,  has  done  little  damage  comparatively,  zxtd 
few  letters  weix^  received  concerning  it. 

Notes  have  been  made  on  the  habits  oi'  insects  reared  at  the  dep: 
Bieut  tor  detei'miuation  as  to  thdr  habits. 

The  cabinet  has  been  augmented  by  the  addition  of  two  or  three  mi 
collections,  principally  from  the  West. 
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The  Centennial  collection  of  economic  insects,  arranged  with  regard  to 
their  injury  or  benefit  to  particular  farm  crops  or  products,  has  been 
displayed  in  the  cabinet-rooms,  .making  an  attractive  and  instructive 
exhibition. 

Ko  new  insects  especially  injurious  to  vegetation  have  been  added 
during  the  year  to  the  already  long  list. 

The  collection  of  birds  destructive  to  agriculture  or  beneficial  by  de- 
stroying insect-foes  has  been  relabeled  and  renamed  according  to  the 
latest  authorities.  This  collection,  accompanied  by  a  series  of  boxes 
containing  the  contents  of  the  stomachs  of  the  birds,  is  intended  to  com- 
prise a  few  of  our  noxious  and  beneficial  kinds,  as  a  guide  to  the  fanner 
to  show  the  species  which  should  be  especially  preserved. 

A  new  gallery  has  been  added  to  the  museum  hall,  giving  about  3,000 
square  feet  of  additional  floor-space.  The  cases  used  by  the  department 
at  the  Centennial  Exhibition  have  been  placed  in  position  here.  These 
have  been  thoroughly  renovated,  and  furnished  with  new  shelving  where 
required,  to  accommodate  the  large  additions  to  the  museum  that  were 
collected  for  exhibition  in  Philadelphia,  as  well  as  the  still  larger  collec- 
tions of  agricultural  products  from  the  Centennial  presented  by  foreign 
governments.  The  foreign  donations  have  been  unpacked  as  far  as  possi- 
ble, and  the  cases  in  the  new  gallery  filled  with  the  specimens. 

Many  articles  still  remain  unpacked  for  the  want  of  fimds  necessary 
to  purchase  proper  materials  for  their  exhibition.    . 

In  view  of  the  fact  that  it  is  almost  an  impossibility  to  keep  insects  from 
grain  and  wool  samples  in  bulk  for  any  great  length  of  time,  even  when 
in  bags,  it  is  desirable  that  an  appropriation  be  made  as  early  as  possible, 
that  the  specimens  may  be  put  beyond  the  reach  of  noxious  insects  and 
placed  in  the  museum  hall. 

The  work  of  cataloguing  the  specimens  has  commenced,  there  having 
been  no  previous  catalogue.  The  Centennial  Exhibition  enabled  the 
department  to  complete  its  collections  more  fully,  and  as  the  museum 
has  more  than  doubled  in  size  and  in  number  of  specimens,  a  catalogue 
becomes  a  necessity. 

The  CJiemical  Division  has  been  employed  in — 

1 .  Continuation  of  examination  of  bat-guanos  from  the  Southern  States. 

2.  Analyses  of  shell-marls. 

3.  Investigation  of  American  sumac:  (a)  To  determine  the  best  time 
during  the  season  for  collection  to  secure  the  highest  percentage  of  tannic 
acid  J  {b)  the  causes  producing  the  wide  difference  in  the  market-values 
of  the  American  and  Sicilian  products,  and  a  ready  and  sufficient  means 
for  their  removal  j  (c)  percentage  of  tannic  acid  in  samples  taken  from 
the  various  stages  of  the  process  employed  in  its  preparation  for  the 
market. 

4.  Investigation  of  the  natural  causes  which  may  modify  the  supply 
of  mineral  nutrition  to  plants,  and  their  influence  upon  the  production 
of  mildew  and  rot. 
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5.  Examination  of  roots  for  the  determination  of  tlie  presence  or  ab- 
sence in  them  of  the  so-called  vegetable  pepsin. 

6.  Examination  of  beets  for  the  determination  of  the  percentage  of 
sugar  they  contain. 

The  continued  examination  of  bat-guano  has  afforded  results  confirm- 
ing those  obtained  by  the  former  analysis  and  proving  the  wealth  of 
native  fertilizing  material  existing  in  the  South.  Indeed,  calculations 
based  upon  the  reported  extent  of  the  deposits  and  the  proportion  of 
valuable  constituents  they  are  found  by  analyses  to  contain,  show  the 
aggregate  value  of  this  material  that  may  be  considered  in  sight  to 
amount  to  about  $20,000,000.  Surely  Southern  cultivators  need  no  urg- 
ing to  induce  them  to  take  advantage  of  these  stores  of  fertility  for 
their  poor  or  exhausted  soils. 

The  analyses  of  shell-marls  have  been  such  as  the  time  that  could  be 
allotted  to  them  would  allow,  and  were  confined  entirely  to  the  mere 
estimation  of  carbonate  of  lime,  phosphoric  acid,  and  potassa  they  contain. 

The  results  obtained  in  the  investigation  of  American  sumacs  are  of 
an  exceedingly  satisfactory  character,  and  may  be  summarized  as  follows : 

1st.  The  time  for  collection  to  secure  the  highest  percentage  of  tannic 
acid  is  during  the  month  of  July. 

2d.  The  wide  difference  in  the  market- values  of  the  American  and  Sicil- 
ian products  is  due  to  the  yellow  coloring  matter  contained  in  the  former. 

3d.  In  order  to  get  rid  of  this  troublesome  matter,  and  secure  a  quality 
of  sumac  of  technical  value  equal  to  the  Sicihan,  the  leaves  should  be 
collected  during  the  month  of  June.  Upon  these  results  may  be  based 
rales  for  the  classification- of  sumac  in  the  markets,  so  that  the  June  col- 
lections may  be  applied  to  the  tanning  of  delicately-colored  leathers, 
Tvhile  the  July  collections  may  be  employeil  in  the  manufacture  of  dark- 
colored  leathers  and  for  dying  dark-colored  goods.  By  this  means  the 
American  i^roduct,  which  is  obtained  from  an  entirely  spontaneous  growth 
upon  lands  that  would  otherwise  be  worthless,  may  find  much  wider  ap- 
preciation and  thus  prevent  the  large  importations  of  the  foreign  product, 
the  cost  of  which  annually  aggregates  about  $700,000  to  consumers. 

The  investigation  relating  to  the  natural  causes  in  the  soil  tending  to 
the  production  of  mildew  and  rot  in  plants  has  afforded  results  Avhich, 
before  they  can  be  accepted,  must  be  duplicated.  The  experiments  made, 
which  were  entirely  of  a  preliminary  character,  proved  exceedingly  in- 
teresting, and  have  opened  up  a  fruitful  field  for  extended  study  and 
research. 

The  increasing  interest  in  the  production  of  sugar-beets  and  the  man- 
ufacture of  sugar  from  them,  and  the  earnest  endeavors  to  bring  about  a 
X)ermanent  establishment  of  this  important  industry  throughout  the 
United  States,  has  led  to  the  estimations  of  the  sugar  percentage  found 
in  beets  from  crops  grown  in  various  localities,  and  most  of  them  have 
proven  the  capability  of  American  soil  to  produce  beets  of  good  quality. 

The  work  projected  and  partly  under  way  consists  of^- 
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Ist.  Further  inTestigations  of  phyffle^  causes  which  may  uifli^Bce  the 
production  of  mildew  and  rot. 

2d.  Experiments  on  the  industrial  application  of  the  cok>riBg  matter 
of  the  coleus  plant  to  textile  fabrics. 

dd.  Examination  of  the  root  of  the  lignum-vitse  for  the  determination 
of  its  Talue  as  a  detergent  for  cleansing  textile  fabrics. 

4th.  Analysis  of  the  various  native  Southern  grasses  for  the  determi- 
nation  of  their  valife  for  cattle-food. 

5tlL  Analysis  of  specimens  firom  a  natural  deposit  in  Maryland,  sap* 
posed  to  contain  large  quantities  of  phosphate  of  lime. 

6th.  Examination  of  eertam  Florida  soils. 

7th.  An  examination  of  the  American  wheats^  for  the  determinatioii 
of  their  value  for  the  manufacture  of  flour  that  will  not  readily  ferment 
in  warm  climates^  is  under  consideration^  and  will  be  prosecuted  when- 
ever the  chemical  force  of  the  department  will  admit.  With  but  (»e 
chemist  and  one  assistant^  and  the  ccmstantly-increasing  miseeUaneons 
work  that  must  be  attended  to^  this  now  apx>ears  almost  hopeless. 

During  the  present  year  the  Microseopist  of  the  department  visi 
some  of  the  principal  cranberry  districts  of  New  Jersey,  for  the  purp< 
of  investigating  the  causes  of  diseases  which  for  some  years  i)ast  have 
seriously  affected  cranbeny-vines  in  that  Btate,  causing  much  of  the  fruit 
to  prematurely  decay.  He  also  visited  localities  in  this  State  where  the 
grape  is  extensively  grown^  and  made  a  partial  microscopical  investiga- 
tion for  the  purpose  (tf  determining  the  cause  of  rot  in  the  Concord  grape. 

During  the  season  of  harvesting  the  attention  of  the  department  was 
called  to  the  fact  of  the  partial  failure  of  the  wheat-crop  in  several  locali- 
ties in  Northumberland  County,  Virginia.  As  this  failiure  could  not  be 
traced  to  any  of  the  known  causes  of  diseases  which  affect  this  cereal, 
the  Microscopist  was  directed  to  proceed  to  the  locaUty  and  make  sat 
examination  of  the  plant  and  soil  with  a  view  of  ascertaining  the  cause 
of  such  failure.  Such  facts  as  were  elicited  in  these  various  investiga- 
tions have  been  submitted  to  the  department 

The  Statistical  Division  has  been  employed  in — 

1st.  The  record  and  tabulation  of  foreign  and  domestic  statistics  of 
agriculture,  derived  from  national  and  State  departments  and  the  vari- 
ous grades  of  rural  societies  and  exx)erimental  schools. 

2d.  The  collection  of  statistics  of  distribution  of  the  products  of  agri- 
culture, the  current  price  of  such  products  in  primary  markets,  and  the 
cost  of  tninsportation  and  exchange. 

M.  Statistical  analysis  of  such  information  and  deductions  illustrative 
of  the  causes  or  change  in  production,  its  economic  tendencies,  and  com- 
parative i)roiits. 

4th.  An  original  crop-reporting  system,  including  a  corps  of  con-e- 
siHjndents  or  ri^i)orters  in  the  principal  counties. 

The  work  of  the  past  year  has  been  obstructed  by  a  reduction  of 
ax)propriations,  which  have  been  insufficient  for  the  payment  of  the 
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Jabor  of  record  snd  compilation  in  the  office.  The  demand  for 
b  nation  by  members  of  CongresSf  boards  of  trade,  agricnltore,  and 
nr  and  technical  writers  has  been  met  as  fully  as  possible  with  this 
1    k  of  facilities. 

The  crop  records  of  the  present  year  have  been  of  imixsaal  interest 
and  imi>ortance.  At  the  outset  complaints  were  made  of  the  lateness  of 
the  planting  season  and  slow  growth  of  com  on  acconnt  of  an  excess  of 
rain  and  a  comparatively  low  temperature.  Early  reports  were  speedily 
£dlowed  by  accoonts  of  general  and  rapid  improvement }  prompt  replant- 
ing of  wet  areas  and  deaner  cultivation^  and  later  retams  indicated 
higher  condition  than  in  1876^  promising^  with  an  increase  of  acreage^  at 
least  60,000^000  bushels,  or  a  crop  not  less  than  1^340,000,000  bushels,  the 
largest  ever  grown.  The  records  of  tliis  crop  illustrate  the  imi>oftafice 
of  yearly  estimates,  which  show  that  the  average  yield  ranges  from  20 
boahels  in  a  poor  crop  to  30  in  a  large  one,  from  708,000,000  bushels  in 
1867  to  1,340,000,000  in  1875,  and  that  the  smallest  crop  yields  the 
greatest  aggregate  in  money.  The  price  per  bushel  has  ranged  from 
79.6  cents  in  1867  to  37  cents  in  1876,  while  the  average  for  ten  years 
has  been  68.2  cents,  and  the  average  yearly  aggregate  $538,442,000. 
The  present  is  the  third  large  crop  in  succession  following  sm^  eroxMa^ 
but  the  value  of  1,300,000^000  bushels  differs  only  in  a  slight  degree  from 
the  total  valuation  of  a  crop  of  900,000,000  bushels. 

The  wheat^rop  of  the  present  year  has  been  promising  in  a  high 
degiM  during  the  entire  season.  Fears  of  grasshopper  invasions  were 
eady  dispelled,  except  in  a  few  counties  in  Minnesota^  The  losses  from 
winter-killing,  the  fly,  chinch-bug,  grasshoppers,  rust,  smut,  &c,  have 
ttoB  season  been  far  less  than  usuaL  The  heaviest  production  is  in  tiie 
B&fStiaa  of  the  lightest  yield  last  year  (the  Northwestern  or  spring- wheat 
States),  whose  product  feU  off  36,000,000  bushels.  The  aggregate  in 
WisooDsin^  Minnesota,  Iowa,  and  Nebraska  is  double  that  of  last  year, 
and  nearly  20,000,000  bushels  greater  than  in  1875.  The  entire  crop 
prcMnises  to  exceed  that  of  last  year  by  70,000,000  bushels,  lea\ing 
100,000)000  bushels  for  exportation,  witii  a  surplus  remaining  above  the 
actual  requirement  of  consumption.  Other  crops  have  generally  been 
good«  A  comparison  of  the  crops  of  the  past  three  seasons  is  given,  as 
follows,  the  figures  for  the  present  year  being  preliminary  and  subject  to 
revision  in  completing  and  perfecting  tiie  estimates  of  the  year : 


Crops. 


t 


1S77. 


Corn 

Wheat .. 

Barley  .. 
Potatoes. 


Biithdi. 

1,  340, 000,  000 
360,000,000 

22, 000, 000 
390,000,000 

35,000,000 
140, 000. 000 


BtuhsU. 

1, 283, 8,»7, 500 

289, 356,  500 

20,  374, 800 

330,884,000 

38. 710, 500 

134,827,000 


1875. 


BuslUli. 

1, 321, 06y,  000 

293,136,000 

17, 722, 100 

354,317,500 

36, 908, 600 

166,877,000 


Among  the  "  industrial  crops,"  cotton,  the  most  prominent,  promised 
^a00,000  bales  in  October,  but  the  weather  has  since  been  unfavorable, 
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and  may  lead  to  a  smaller  percentage  of  production.  A  bad  picki 
season  to  the  end  of  December  might  reduce  the  product  half  a  mil 
bales. 

The  tobacco-crop  promises  to  be  a  largo  one,  and  may  reach  a  x^rodnct 
of  440,000,000  poimds,  about  60,000,000  above  the  estimated  product  of 
last  year. 

The  season  has  been  unfavorable  for  fruit  of  most  kinds.  The  main 
crop,  that  of  apples,  is  a  comparative  failure,  nowhere  found  in  abun- 
dance, greatly  reduced  in  yield,  and  high  in  price.  Other  fiiiits  are  also 
reduced  in  yield.  The  grape-crop  suffered  in  an  unusual  degree  from  ro^ 
and  the  wine  i)roduct  will  be  reduced  in  the  affected  districts. 

The  products  of  the  dairy  are  abundant,  and  the  prices  are  fairly  re- 
munerative.   A  tendency  to  enlargement  of  this  industry  in  the  Wi 
manifest  in  a  marked  degree. 

There  has  been  a  fair  prospect  for  an  increase  in  the  product  of  su{ 
over  that  of  last  year,  but  in  consequence  of  bad  weather  for  harvesting 
and  securing  the  cane,  it  is  too  early  to  say  whether  the  yield  will  be 

[ual  tothat  of  last  year.  • 

The  distribution  of  a  miscellaneous  assortment  of  seeds  to  the  Daxmers 
on  the  frontier,  whose  crops  were  destroyed  by  the  locust  or  grasshoper, 
was  of  the  greatest  benefit  to  those  poor  and  destitute  people,  who  w 
thus  enabled  to  remain  on  their  farms,  and  to  secure  enough  of  the 
fruits  of  the  earth  to  eke  out  a  living  until  the  terrible  scourge  had  ps 
away,  or  another  season  had  arrived  with  better  hopes  of  successful 
ture.    In  the  planting  of  trees,  and  the  consequent  increase  of  insectii    •• 
ous  birds,  as  well  as  in  the  ingenious  devices  which  have  been  adop 
by  the  farmers  of  Minnesota  and  Kansas  the  past  year,  the  most  eflS 
means  will  be  foimd  of  keeping  under  contix)l  a  i)est  which  has  be         are 
terrible  than  "  an  army  with  banners  ^  since  history  has  had  a  record. 

Perhaps  the  earhest  accoxmtof  any  appeanmce  of  the  grasshopper 
west  of  the  coasts  of  Euroi)e  or  Africa  is  that  given  in  the  History  of  Ja- 
maica, by  Sir  Hans  Sloane,  in  which  a  life-size  drawing  is  given  of 
locust  or  grasshopper  that  fell  on  the  deck  of  a  vessel  many  leagues  fi 
.and.    The  insect  here  described  was  of  a  species  now  known  as 
8arbary  locust,  and  was  larger  than  that  which  has  ruined  so  many  d 
^f^  farmers  of  the  West  during  the  past  five  yetirs,  and  the  ravages  of 

■lich,  we  may  expect,  will  be  repeated  from  time  to  time  uutU  tiie 
» ■^'^wledge  and  ingenuity  of  our  people  shaU  master  the  secret  of  thdr 

ah  and  habits,  and  control  the  breeding-grounds,  or  destroy  the  i>re- 
>aceous  hordes  before  they  can  have  time  to  Avork  fatal  mischief  to  the 

.-^ps. 

The  following  tabular  statement  will  exhibit  the  extent  of  this  distri* 
...tinTi  fr  the  grasshopper  districts  in  detail ; 
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it  ihoicing  the  quautiiyand  kind  oftaed  iisued  front  th«  Deparlmentof  Agri- 
■-'to  Slatr»a7id  Tirritorie*  raeaged  ha  ike  gmttkopjpen,  \nider  speciol  qppropriaHiHi 
000  of  March  3, 1877. 


Nebruka. 

UlDDuota. 

Eauai. 

il 

J 

il 

to 

.paper*. 

131,900 

1B,J50 

'400 
OOO 

81 

13S,«0 

«» 

a 

1.080 

1,500 

10 

a,0M 

S,060 
«00 

«) 

I 

18 

12^700 

1S,H6 

3«.eo< 

J3;3S3 

i-THese 

■.n 

low*. 

M<™u^ 

Dakota. 

CoIw»di 

DeKripUonotwBd. 

|i 

1 

1 

i 

1 

ToU. 

p.p™.. 

198,™ 

18,890 

-soo 

3.000 

St^OTS 

»t.l» 

•^s 

a 

10 

a 

1.000 

5s 

330 
3S0 

» 

-wniiel 

..d».... 

074 

lltDUl 

19D,»M 

18,»10 

7  VM 

Tow 

■"■  ■  ' 

9431 5» 

' 

the  Seed  jy'tvision,  which  embraces  the  packing  and  distribatioQ  of 
,  the  foUomng  tabular  statement  will  show  the  extent  and  desctip- 
)f  seeds  distributed  dtiring  the  past  year: 


ainnant  iaaneA  undir  special  appropria 

Dcsciiptiati  or  «ecd. 

i 

'•i 
si 

I' 

II 
■a- 

it 

1 
a 

1 

aso 

1 

i 

4 

£71,070 

■"3 

306 

HMO 
1.54» 

a,4i» 

iw,«o 

«Sg 

963.  us 

1S3.SMI 

S.W4 

43B 

1.D93 

331,880 

'^i 

308 
18.301 

"'%'m 
^11* 

10.00* 

10,101 

C,l« 
3.7M 

3.  MS 
9%7« 

FitUiedi. 
qoarto- 

4M 

080 

'^^ 

316 

'■SS 

.,S 

iii::/"-:"":::t::: 

vn 
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Tabular  tkOanmt  showing  the  qaanlit!/ Md  hiiid  of  teed  i»med,  4r.~Cojit'mxifii. 


f  M(d. 

J 
1 

11 

Ji 

1 

§2 

1 

i 

p 

1 

UsDgel-wnnet 

\:::.TS::. 

1 

J 

l.lEl 

650 

^* 

3,eBi 

581 

88 

974 

5.3BS 

^■  — 

m 

138 

.'.hiifilnti;; 

:::v.a-?:: 

<lo.— 

SSE^cii- ■:;;:■ " 

1,«0 
683 

1J» 

w 

tt.P?:??.:::;:: 

nxtaa 

1,STO 

a,  8117 

39a 

do-.. 

8 

141 

4aa,M4 

H0«.Si33 

3a>,m 

443,  ns 

943,530 

a.  3am 

This  distributiou,  as  will  be  seen,  extends  through  the  fiscal  year  end- 
ing with  June,  1877,  and  includes,  therefore,  the  fall  planting  of  li 
year  and  the  spring  planting  of  the  present  year.  While  this  distribu- 
tion is  believed  to  have  been  in  many  respects  of  great  valtie  to  the 
country,  it  was  found  to  possess  some  features  that  were  not  whoUj 
legitimate.  I  have  accordingly  introduced  some  changes  in  the  method 
of  distribution,  which  will  conform  to  the  organic  law,  and  result  in  a 
more  beneficial  working  of  the  system. 

It  will  be  seen  fiom  the  above  table  tliat  the  distribution  embraced 
very  many  common  vegetable  and  flower  seeds,  and  finding  no  authority 
in  the  provisions  of  tlie  organic  law  of  the  deitarttoeut  for  the  distribu- 
tion of  these,  or  indeed  any  other  tlescriplion  of  seeds  thau  those  which 
wore  ■'  new  and  valuable,"  I  deemed  it  my  duty  to  limit  the  tUstrilmtlon 
to  sucli  seeds  as  were  clearly  within  the  meaning  of  the  law,  having  due 
regard  to  diflerences  of  climate  and  other  agiiciiJtural  conditions  a£  the 
various  sections  of  the  country. 

It  wiil  bo  observed,  also,  that  a  large  portion  of  the  seeds  was  issned  to 
"miscellaneous"  applicants,  necessarily  with  little  or  no  knowledge  ou 
the  part  of  the  department  as  to  the  claims  of  such  applicants  a»  agri- 
culturists. This,  it  was  believed,  led  to  misapplication,  abuse,  and  even 
fraud,  iy  the  use  of  seeds,  and  a  more  careful  scrutiny  has,  in  conse- 
quence, been  exercised  by  confining  the  distribution  to  agricnltnral 
associations  and  colleges,  permanent  correspondents  and  agents  of  the 
dcpai-tment,  and  to  such  individuals  as  were  known  to  be  agricnltnristB, 
as  distinctly  defined  by  the  law,  which  designates  such  persons,  and 
such  only,  as  the  i'e<'.ipients  of  the  bounty  of  the  department  With  the 
Ifttter  object  in  view,  measures  wore  taken  through  members  of  Ck)ngre8s 
to  ascertain  the  names  of  such  farmers  in  the  different  Gougressioual 
districts  as  from  their  intelligence  and  experience  iroald  afford  the  bast 
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^ecojity  for  tiiorough,  careful,  and  exliaustive  trials  of  seeds  under  varied 
^ircumsta^oes  of  soil  and  cHmate. 

The  changes  in  general  which  were  conceived  to  be  demanded  for  the 
iK»e  Biiocessful  working  of  the  department,  and  for  bringing  its  action 
18  far  as  possible  into  conformity  with  the  terms  of  its  orgaiiization,  are 
ndicated  in  the  following  circular-letter,  which  I  took  an  early  occasion 

to  issue: 

Department  op  Agriculture, 

Waahin^toriy  D.  C,  July  30, 1877. 
The  following  sections  of  the  Kevised  Statntes  of  the  United  States  embrace  all  l^o 
iroTifiioiis  of  law  in  relation  to  the  distribntion  of  seeds  by  this  department: 

^'  Section  520.  Tbs&Be  shaU  be  at  the  seat  of  gOTismment  a  Department  of  Agricnl- 

mre,  the  general  design  and  duties  of  which  shall  be  to  acquire  and  to  difiuse  among 

)he  pe<^ple  of  the  United  States  useful  information  on  subjects  connected  with  agri- 

m     re,  in  the  most  general  and  comprehensive  sense  of  that  word,  and  to  procure, 

irop       te,  and  distribute  among  the  people  new  and  valuable  seeds  and  plants. 

"        .  596.  The  Commissioner  of  Agriculture  shall  procure  and  preserve  all  informik 

sendng  agriculture  which  he  can  obtain  by  means  of  books  and  correspond** 

B,  and  by  practical  and  scientific  experiments,  accurate  records  of  which  ezperi- 

I        U  be  kept  in  his  office,  by  the  collection  of  statistics,  and  by  any  other 

p:      e  means  within  his  power;  he  shall  collect  new  and  valvMble  seeds  and 

^l  snaU  test,  by  cultivation,  the  value  of  such  of  them  as  may  require  such 

tx         shaU  propagate  such  as  may  be  worthy  of  proQftgation,  and  ^all  distribute 

m  1  ftgrioulturists. 

The  purchase  and  distribution  of  seeds  by  the  Department  of  Agrioul- 

knre  thou  be  confined  to  such  seeds  as  are  rare  and  uncommon  to  the  country,  or  such  as 

3^  be       de  more  profitable  by  frequent  changes  from  one  part  of  our  own  country 

and  the  purchase  or  propagation  and  distribution  of  trees,  plants,  shrubs, 

a,         cuttings  shall  be  confined  to  such  as  are  adapted  to  general  cultivation,  and 

BO  pro      te  the  g^ieral  interests  of  horticulture  and  agrixsultnre  throughout  the  United 

Sialea." 

The  Commissioner  finds  no  authority  in  these  provisions  of  law  for  the  distribution 

any  other  garden  and  field  seeds  than  those  which  are  "new  and  valuable.'^    It  is 

yovionB  that  the  decision  as  to  what  is  new  and  valuable  must  depend  mainly  upo^ 

considerations  of  soil  and  climate.    What  may  be  well  known  and  comparatively 

irortbless  in  one  section  of  the  country  may  be  new  and  valuable  in  another.    What 

is  absolutely  new  and  untried  will  of  course  require  the  test  of  experience  to  prove 

its  value  and  ascertain  its  adaptability  to  any  given  section.    It  is  plain,  also,  that 

the  law  does  not  contemplate  the  purchase  and  dissemination  of  such  seeds  as  may 

readily  be  procured  at  the  many  seed  establishments  of  the  country. 

It  will  be  l^e  aim  of  the  department,  in  this  view  of  its  duties,  to  distribute  aa 
widely  as  possible  such  new  and  .valuable  and  improved  varieties  of  seeds  as  may  be 
adj^ted  to  general  cultivation,  or  to  different  sections  of  the  country,  so  as  to  meet 
the  various  demands  of  our  wide-spread  population,  and  conduce  to  the  interests  of 
agriculture  throughout  the  country.  This  distribution  will  be  made  through  agri- 
cultural organizations  and  such  individuals  as  may  desire  to  enter  upon  a  series  of 
experiments,  and  who  may  seem  to  afford  the  best  security  for  thorough,  careful,  ^d 
exhaustive  trials  of  seeds  in  different  parts  of  the  country,  and  under  varied  circum- 
itancoB  of  soil  and  climate.  As  the  desired  results  of  such  a  distribution  can  only  be 
ii^tained  by  repeated  and  carefrd  experiments,  the  department  will  expect,  as  a  condi- 
>f  distribution,  assurance  of  such  a  trial  as  will  afford  a  satisfactory  test.  Blanks 
or  king  these  returns  will  be  sent  with  the  seed,  and  when  returned,  carefully  filled 
a  entitle  the  person  fiivored  by  the  department  to  future  consideration. 

WM.  G.  Lb  DUC, 
CommMHoner  of^Agriculture, 
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So  far  as  there  lias  been  opportunity  ro  learn  the  public  opinion,  thja 
circular  has  met  with  universal  approval;  and  it  is  now  hoped  that  by 
careful  consideration  of  the  condition  of  the  soil  and  climate  of  di£ferent 
localities,  and  of  the  adaptability  of  seeds  to  each  locality,  a  more  bene- 
ficial and  less  wasteful  dissemination  of  seeds  will  be  made. 

The  correspondence  of  this  department,  both  foreign  and  domestiC|  is 
increasingly  valuable,  in  furnishing  interesting  and  usefid  infonnation 
as  to  the  progress  of  husbandry  at  home  and  abroad.  There  is  a  con- 
tinued and  growing  desire  on  part  of  the  numerous  governments  of  this 
continent,  and  other  quarters  of  the  world,  with  which  a  system  of  inter- 
national agricultural  exchanges  has  been  established,  to  co-operate  with 
the  department,  effecting  a  mutual  interchange  of  agricultural  and  hor- 
ticultural information,  and  of  such  seeds  and  plants  as  are  indigenous  to 
the  respective  countries;  and  among  the  farmers  and  planters  of  our  own 
country  there  is  an  earnest  spirit  of  inquiry  as  to  the  developments  of 
agricultural  industry,  and  the  important  interests  which  it  is  tKe  object 
of  the  department  to  promote. 

The  following  table  exhibits,  in  a  condensed  form,  the  appropriations 
made  by  Congress  for  this  department,  the  disbursements,  and  the  bal- 
ances covered  into  the  Treasury,  for  the  fiscal  year  ending  June  30, 1877: 


Title  of  appropriatloii. 


SftlariM 

Collecting  statiatics 

Parchase  and  distribution  of  seeds 

Expeiimentftl  garden 

Hnseam  and  herbaxinm ^ 

Fnmitare,  cases,  and  repairs 

Library 

Laboratory 

Contingent  expenses 

Postage 

Printing  and  binding 

Improrement  of  groands 

Distribution  of  seeds  in  States  ravaged  by  grasshoppeis. 


ToUl. 


Amount  ap- 
propdated. 


167,836  96 

10,000  00 

65,000  00 

5,000  00 

2,000  00 

3,000  00 

1,000  00 

1.300  00 

10. 000  00 

4.000  00 

9.000  00 

6  550  00 

20.000  00 


t203,686  96 


Amount  di/s- 
bursed. 


167,806  19 

10,000  00 

62,551  83 

5,000  00 

2,000  00 

2,000  00 

755  64 

1,300  00 

9. 993  9^7 

3,462  37 

9,000  00 

6,550  00 

20,000  00 


200,425  00 


AmdtDit  m* 
expended. 


•30  77 


'9;  448  17 


944  36 


103 
'5af7  63 


3,«61  t(|S 


*Two  thoTiMTi^  dollars  of  tbds  balance  to  be  paid  as  compensation  for  report  on  forestry^  not  yet 

*.  ^ixowa  by  a  recent  statement  made  from  the  records  of  the  Treas- 

'1:   "^'^'lartment  that  the  total  expenditures  of  the  Department  of  Agyi- 

•n     .     r-iTi    .839  to  1877,  inclusive,  amount  to  85^66,114.37.    From  this 

••     ••. I,  c^x/tUd  be  deducted  8100,000  appropriated  in  1867  for  the  pur- 

^v,^  lif  enabling  the  Commissioner  of  Agricultm^e  to  erect  a  department 

">niiHin(y^  and  the  further  sum  of  $50,000  appropriated  for  the  printing 

...   .nnnal  rcportsof  the. department  for  the  years  1872  and  3873,  and 

...«i.   ^ivorfired  to  the  current  annual  exp^ises  of  the  department 

.  ....    ^  ...       ^Mucting  these tiivo items  from  the  above  amount,  and 

$3,216,114.37  as  the  aggregate  amoimt  appropriated 
^jListence  of  the  go'«^pmmAnt  ^or  the  promotion  of  agriculture. 

;*-«x>mes  apparent  when  compared 


.If- 


C^O 


t.far   ^n«igrTii"fiAq."n/>A  '^f* 


.b  ■  I  !<'     *^m  «  J  I 
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vith  theamODBts  appropriated  for  tbe  maintenance  of  other  departmenta 
ef  the  general  govenimeut.  Dividing  the  total  amount  appropriated  by 
tlie  nnmber  of  years  dnring  which  these  appropriations  have  been  made, 
and  it  gives  the  small  snm  of  $84,634  as  the  average  annual  expenses  of 
the  department.  When  it  is  remembered  that  the  last  census  established 
tiie  fact  that  one-half  the  population  of  the  United  States  is  either 
directly  engaged  in  agricnltural  pursuits,  or  is  wholly  dependent  upon 
them  for  support,  this  sum  becomes  still  more  insignificant  as  an  appro- 
priation fOT  fostering  and  promoting  so  vast  an  interest 

The  fcdlowing  appiwpriatioDS  for  the  years  named  will  be  sufBeient  to 
iUnstrate  the  difference  in  the  amounts  appropriated  for  the  various 
departments  of  the  general  government : 
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Under  tm  act  of  Congress  approved  August  16, 1876,  the  Commissioner 
of  Agriculture  was  directed  to  appoint  some  man  of  approved  attain- 
ments, who  was  practically  well  acQuainted  with  methods  of  statistical 
inquiry,  and  who  had  e%inecd  an  intimate  acquaintance  with  questions 
relating  to  the  national  wants  in  regard  to  timber,  to  prosecute  investi- 
gations and  inquiries,  ^vith  a  view  of  ascertaining  the  autiiia)  amount  of 
consnmption,  importation,  and  exjiortation  uf  timber  and  other  forest 
prodocta;  the  probable  supply  for  fnture  wants ;  the  means  best  adapted 
to  their  preservation  and  renewal ;  the  influence  of  forests  upon  climate, 
and  the  means  that  ha^c  been  Buccessfhlly  applied  in  foreign  countries, 
or  that  may  be  deeme<l  applicable  in  this  country,  for  the  preservation 
and  restoration  or  planting  of  lorests;  and  to  report  upon  the  same  to 
the  Commiaaioner  of  Agriculture,  to  be  by  him,  in  a  separate  report, 
transmitted  to  Congress. 

Under  this  act  my  predecessor  appointed  Dr.  Franklin  B.  Hough,  of 
Lowville,  N.  Y.  Since  that  appointment,  Dr.  Hough  reports  that  he  has 
diligently  prosecuted  these  inquiries,  and  during  the  last  summer  traveled 
aeveral  thousand  miles  through  the  Western  States  aud  Tenitories,  where 
the  necessities  of  tree-culture  are  most  severely  felt,  and  in  which  a  lively 
interest  has  been  manifested  in  every  question  that  has  a  bearing  upon 
this  vital  interest.  He  has  issued  a  series  of  circulars  of  inquiry,  and 
haa  engaged  in  extensive  correspondence  both  in  this  country  and  in 
£arope,  receiving  from  the  principal  governments  of  the  latter  their 
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most  recent  reports,  and  flpom  leading  foresters  the  latest  residts  of 
experimental  observation. 

The  report  soon  to  be  presented  to  Congress  will  give  the  results  of 
these  inquiries  and  experiments,  and  it  is  to  be  hoped  will  call  the  atten- 
tion of  our  national  representatives  to  the  importance  of  the  subject,  and 
the  necessity  of  encouraging  and  aiding  a  branch  of  agricultural  industry 
so  vital  to  the  health  and  welfare  of  our  people. 

The  need  of  a  general  and  complete  index  to  the  thirty-seven  volumes  of 
the  Annual  Reports  on  Agriculture,  embracing  the  reports  of  the  Patent 
Office  for  1838,  and  fix)m  1841  to  1861  inclusive,  and  of  this  department 
from  1862  to  1876  inclusive,  is  constantly  felt  by  all  having  occa  n  to 
refer  to  these  records  of  our  agricultural  history,  or  who  desire  to 
by  this  store  of  experiences  pertaining  to  that  portion  of  our  national 
development.  In  consequence  of  this  want  there  has  been  for  a  co  1- 
erable  period  in  preparation  an  index  of  subjects,  of  400  pages  of  n  i- 
script,  containing  over  20,000  references,  and  also  aji  index  of  sSent 
terms  and  of  the  names  of  the  animals,  birds,  fishes,  and  insects,  malang 
an  addition  of  370  pages  of  manuscript. 

These,  if  printed  together,  would  make  an  octavo  volume  of  300  ps 
or  200  pages  if  printed  ui  double  column.    These  are  now  complete, 
except  for  the  volume  of  1876,  and  this  is  in  the  course  of  preparati 
and  can  be  ready  for  the  press  with  the  general  index  before  the  other 
portions  are  put  in  type. 

Which  is  respectfully  submitted,  by  your  obedient  servant, 

WM.  G.  Le  duo, 
Oanmissumer  of  Agneutturtn 
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(Special  Report  No.  1.) 


Soon  after  induction  into  his  present  office,  the  attention  of  the  Gom- 
missioner  was  directed  to  the  condition  of  the  sugar  interest  in  the  United 
States. 

The  &cts  elicited  hi  this  examination  are  thought  to  be  of  sufficient 
imi>ortance  to  warrant  pubUcation  at  this  time,  with  the  hope  of  awaken- 
ing an  interest  in  the  subject  commensurate  with  its  great  value  to  the 
whole  country. 

In  view  of  the  fact  that  the  sugar-lands  of  Louisiana  are  unsurpassed 
in  natural  fertihty  and  productiveness,  and  that  in  years  preceding  the 
war  of  the  rebeUion  they  furnished  the  country  a  very  much  larger  pro- 
X>ortion  of  its  saccharine  supply  than  since  the  conclusion  of  the  strife, 
there  is  no  satisfactory  reason  why  the  United  States  should  continue  to 
pay  annually  millions  of  dollars  to  foreign  nations  for  articles  of  cour 
sumption  that  might  readily  be  suppUed  by  domestic  producers.  The 
production  of  sugar  in  Loui^ana  having  fallen  off  immensely,*  it  was 
deemed  advisable  to  obtain  the  views  of  planters  upon  the  general  sub- 
ject, but  more  especially  in  relation  to  the  particular  causes  of  decline  in 
the  culture,  and  the  best  methods  and  apphances  through  the  employ- 
ment of  which  the  industry  might  be  restored,  and,  if  practicable,  still 
ftarther  advanced.  The  following  letter  was  therefore  addiessed  to  lead- 
ing planters  of  Louisiana : 

Department  of  Agriculture, 

WashingUm,  July'^j  1877. 

Dkar  Sir:  It  is  eameatly  desired,  so  far  as  it  is  possible,  by  the  aid  of  the  depart- 
ment, to  give  encouragement  to  an  increase  in  the  prodnction  of  sn^ar,  that  we  may 
Bare  the  miUions  of  dollars  that  annually  go  elsewhere  for  importations.  We  have  a 
soil  and  climate  adapted  to  the  growth  of  cane  inferior  to  none,  and  should,  in  fact, 
if  proper  attention  were  given  to  this  industiy,  supply  the  markets  of  the  world  with 
sugar. 

Will  you  give  your  attention  and  valuable  experience  to  this  subject  and  advise  me 
how  this  department  can  best  promote  this  interest  T 
Very  respectfully, 

WM.  G.  Le  dug, 

Cammimoner, 

The  large  number  of  replies  received  to  this  letter  and  the  warm  inter- 
est manifested  in  the  subject  by  the  writers  give  much  satisfaetion  to  the 
department,  and  it  is  believed  that  substantial  good  will  follow  from  the 
stimulation  of  special  inquiry  among  the  planters  themselves. 

In  this  correspondence,  as  it  relates  to  the  decreased  production  of  sugar 
in  Louisiana  and  the  possibihties  of  the  reimigoration  of  the  industry, 
the  ground  is  very  fiurly,  if  not  thoroughly,  traversed.  The  causes  of 
lessened  production  are  clearly  stated,  and  the  remedies,  to  some  exten^ 
foreshadowed.  The  writers  being  for  the  most  part  land  proprietors  ana 
planters,  some  of  them  of  large  experience,  their  statements  and  sugges- 

^ I  I  I I  I,  m   ■  Tiiii     m M-*-!- 

•  Bonchereau  institutes  a  comparison  between  the  crop  of  1861-62  and  that  "^ 
1876-^,  which  shows  the  former  to  have  been  450,410  hogsheads,  or  528,321,£ 
pounds  of  sugar,  and  the  latter  169,331  hogsheads,  or  190,672,570  pounds. 
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tions  may  be  cousidered  reliable  and  cntitle<l  to  respectfid  consider&tion, 
to  tlie  extent  that  these  relate  to  an  indastry  mth  whicli  they  most  be 
supposed  thoroughly  and  accurately  fkmillar. 

CONSUMPTION  OF  SUGAE  IN  THE  UNITED  STATES. 

The  following  tables  ivere  compiled  by  the  New  York  Shipping  List  from 
governmental  and  commercial  reports,  by  adding  to  the  imports  of  each 
year  the  amomit  left  over  from  the  previous  year  and  dedncting  the  sur- 

Slus  at  the  close.  To  this  is  added  a  reliable  estimate  of  the  amoimt  of 
omeatic  sugar  and  molasses  produced  within  the  year,  deducting  the 
quantities  exported.  Tltis  process  gives  a  close  approximation  to  the 
actual  couBumption.  These  figures  are  republished,  with  indorsement^ 
by  Mr.  L.  Bouchereau,  in  his  excellent  reiKirts  on  sugar  production  in 
Louisiana.  The  importation  of  sugar  and  molasses  on  the  Pacific  coast 
is  not  given  by  the  above  authority,  and  cannot  be  made  mit  from  the 
Treasury  reports  iu  calendar  years,  for  the  reason  that  these  reports  con- 
form only  to  fiscal  years.  Local  statisticians  at  San  Francisco  give  the 
importations  for  three  years,  omitting  fractions,  as  follows :  1S74,  32,425 
tons  J  1875,  22,850  tons;  187C,  30,88;j  tons. 
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The  importations  of  cane-molasses,  in  the  same  years,  are  shown  as 
follows : 
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Frem  which  tables  it  appears  that,  in  the  years  named,  the  TTuited 
States  produced  le^  .tliau  13  per  cent  of  the  cane-sugar  it  consumed, 
and  httle  more  than  21  per  cent,  of  its  molasses  consumed. 

The  leading  sources  of  our  foreign  supply  are  exhibited  below.  Twenty- 
mio  other  nations  supply  the  remainder,  which  is  ahout  3  per  cent,  of  the 
whole  amount: 
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CoiuumptiOH  per  capita. — As  tlie  foregoing  tahles  do  not  include  the 
Pacific  States,  their  population  is  deducted  in  obtaining  the  consumption 

«r  capita.  The  increase  of  population  in  the  States  cast  of  the  Itbcky 
ooutains,  during  the  ten  years  irom  1860  to  ISTO,  was  at  the  rate  of 
21  per  cent  for  the  whole  decade,  or  over  2  per  cent,  per  annum  com- 
poouded. 

Equalizing  this  increase,  and  allowing  for  the  destructive  influence  of 
the  years  of  warfare,  the  following  rates  of  consumption  per  capita  are 
arrived  at,  viz:  1860,  29.58  pounds;  1861,  26.14:  1802,  30.73:  1863, 
20.06:  1864,  15.37;  18G5,  24.08;  186G,  26.35:  1867,  26.17:  1868,  29.78: 
1869,30.35;  1870,31.76. 

diie  average  increase  of  population  per  decade  prior  to  the  war  was 
between  33  and  35  per  cent,  which  would  give  nearly  3  per  cent  per 
atiunm  compoiuide<l.  During  the  earlier  years  of  the  current  decade, 
this  rate  was  fully  kept  up  by  a  verj'  large  foreign  immigration.  An  in- 
crease of  3  per  cent,  is  allowed  for  each  year  up  to  1874,  and  2J  per  cent 
for  1875  and  1876.  This  reduction  is  allowed  on  the  ground  of  tlie  fall- 
ing off  in  foreign  immigration.  With  the  resulting  figures  of  population 
as  divisors,  the  estimates  jwr  capita  of  the  current  decade  are  as  tollows, 
viz:  1871,  30.80  pounds;  1872,  35.9C:  1S73,  35.71;  1S74,  37.54;  1875, 
33.39;  1870j32. 

With  vanous  fluctuations,  the  above  figures  show  a  steady  increase  in 
the  consumption  per  capita  up  to  1874,  the  year  in  which  our  present 
commercial  stringency  was  inaugurated.  Each  of  the  two  subsequent 
years  shows  a  marked  reduction  in  the  consumption,  resulting  from  the 
decreasetl  purchasing-power  of  the  people. 

The  marked  decline  iu  consumijtion  per  capita  during  the  late  ctvil 
war  is  due,  first,  to  the  destniction  of  Lome  production.  Prior  to  the 
occnpation  of  Louisiana  by  the  Union  annies,  sugar-planters  made  great 
efforts  to  supply  the  Southern  States,  but  the  operations  of  war  gradu- 
ally restricted  and  the  emnucipation  of  the  slaves  finally  prostrated  this 
htnae  production.  Secondly,  the  blockade  of  Southern  [lorts  cut  oft'  the 
Soathem  i)eople  from  the  foreign  market  and  prevented  the  import  of 
sapphes.  Consumption  was  measurably  restricted  to  the  loyal  States, 
bnt  as  the  Union  armies  advanced  a  wider  scope  of  trade  was  given  and 
the  aggregate  imports  enlarged.  The  close  of  the  war  showM  a  sharp 
advance  from  15.37  pounds  per  capita  in  1864  to  24,08  pounds  in  1865. 

The  annual  production  of  sugar  and  molasses  in  Louisiana  from  186$ 
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to  1870  is  shoTvn  in  the  followiug  exbibit    In  the  former  year  the  in- 
dustry began  to  recover  from  the  prostrating  eflfects  of  the  civil  war : 
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EefemiigDow  to  the  reports  of  the  United  States  Burean  of  StatisticB, 
and  conflning  attention  to  the  last  three  years,  ^e  are  enabled  to  preeeni 
the  castom-Uonse  exhibits  of  importations,  together  trith  the  TBlae6 
thereof: 
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u,   iLvC  lo  ubi.n.„    bdt  tiiB  aTerage  aniraal  value  of  im- 
'1  molasses  for  the  last  three  years  is  $81,393,091. 
■uctioii  in  cousomptioD  in  1ST(>,  as  compared  vrith  the 

viin^aiT-  preceding,  is  attribntable  to  the  economy  prac- 
— account  of  the  stringency  of  the  times,  and  the 

-  ..    !s<iMatt«i  nilUng  off  of  abont  200,000  tons  in  the 
.  ,...-r  .,    tvH,     ti-  ^roD  o;"  *W  Di«ceding  year,  which 
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caused  an  average  advance  of  about  half  a  cent  per  xKmnd  in  the  selling 
price. 

The  totals  above  presented  do  not,  of  course*  represent  the  sums  that 
have  actually  passed  into  foreign  hands  for  our  loreign  supply,  since,  say, 
two-thirds  is  returned  to  the  Treasury  of  the  United  States  as  duties.* 
Kevertiieless,  even  at  the  present  prices  of  cane-products,  the  amount 
that  is  so  exchanged  is  enormous,  and  challenges  the  earnest  and  imme- 
diate attention  of  those  who  are  anxious  to  promote  our  own  industries. 
In  view  of  the  demonstrable  fact  that  the  capacity  of  the  sugar-belt  of 
the  United  States  is  sufficient  not  only  ftOly  to  supply  domestic  needs, 
but  also  under  proper  stimulantd  to  create  a  tmde  of  exx)ort,  it  would  seem 
gross  unwisdom,  if  not,  indeed,  criminal  neglect,  to  omit  effort  in  the  direc- 
tion of  fostering  an  interest  of  so  great  nnancial  and  economic  impor- 
tance. It  is,  moreover,  a  plain  proposition  that  to  profitably  increase  the 
S reduction  or  one  necessary  conunodity  is  to  divert  labor  from  the  overpro- 
uction  of  another,  thus  adding  to  the  general  prosperity.  Thus,  we  find 
through  our  correspond^its  that  in  most  parts  of  the  South  the  com  and 
rice  fields,  and  even  some  of  the  cotton-areas,  are  not  so  remunerative  as 
formerly.  Diversity  of  crops  is  the  requirement,  both  on  account  of  the 
soil  and  the  profitable  employment  of  capital  and  labor.  There  is  no  fault 
found  by  sugar-^danters  with  the  prices  received  for  their  products.  GThe 
profits  are  inde^  extraordinary,  even  with  the  scarcity  of  labor  and  the 
unmethodical  and  CTude  methods  of  cultivation  and  cane  manipulation 
taken  into  consideration.  The  immense  loss  entailed  by  the  unscientific 
handling  of  the  bagasse  is  referred  to  in  another  part  of  this  article.  A 
large  planter  in  Jefferson  Parish,  whose  letter  appears  in  the  appendix, 
denumstrates  that  on  his  crop  of  the  iM'esent  season  a  profit  of  from  80 
to  100  x)er  cent,  is  reasonably  to  be  expected  on  his  outlay. 

The  importation  of  sugar  and  molasses  is  a  necessity  only  because  a 
safficient  supply  is  not  raised  at  home,  and  is  not,  therefore,  to  be  regarded 
as  a  trade  dirBcUy  competing  with  our  own  product. 

THE  STJO^AB-LAin^S. 

The  authorities  describe  the  sugar-growing  region  of  Louisiana  as  lying 
on  boHi  sides  of  the  Mississippi  Eiver,  from  about  sixty  miles  below  New 
Qrleaus  to  about  two  hundred  miles  above,  including  the  lands  about 
many  of  the  bayous,  the  banks  of  the  Eed  Eiver,  embracing  the  parishes 
of  Avoyelles  and  Kapides,  and  the  level  lands  of  Yermillion  and  Saint 
Martm ;  and  yet,  as  was  stated  in  the  report  of  this  department  for  1873, 
after  an  investigation  of  the  subject  by  its  statistician,  the  average  area 
annually  cultivated  in  sugar-cane  in  Louisiana  did  not  exceed  150,000 
acres,  or  about  half  of  an  ordinary  county .t  It  was  at  the  same  time 
asserted  that  "  if  even  this  small  acreage  could  be  brought  up  to  the 
standard  which  Mr.  Bringier,  one  of  the  most  intelligent  planters  in 
Louisiana,  tiiinks  is  entirely  practicable,  the  annual  yield  of  the  State 

would  exceed  885,000,000  pounds  of  sugar  and  52,500,000  gallons  of  mo- 

■       ■  ■  -  « 

•The  report  of  the  Bureau  of  Statistics  for  1876  gi-res  the  amount  of  duties  ou 
importation  of  sugar,  molasses,  &c.,  at  $42,000,000,  in  I'ound  numbers. 

A  New  York  commercial  authority,  referring  to  the  magnitude  of  the  sugar-trade, 
ccqpresses  the  opinion  that  the  value  of  the  imported  raw  sugar  sold,  duty  paid,  in 
the  United  States  the  present  year,  will  perhaps  exceed  $125.000,000, 'to  which  amount 
mmf  be  added  the  additional  cost  of  rehuing,  about  $3,000,000.  To  this  must  nlso  be 
added  the  value  of  molasses  imported,  from  1^0,000,000  to  $60,000,000. 

t  Boncherean  shows  that  in  tne  season  of  1876-^7  there  were  104,944  aeres  of  cane- 
gitnmd,  which  yielded  on  sEn  average  1,817  pounds  of  sugar  and  114  gallons  of  molasses 
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lasses^  which  would  equal  one-half  our  annual  import  of  sugar  and  exceed 
our  iniport  of  molasses.'' 

Nevertheless,  the  sugar  limit  is  not  confined  to  Louisiana.  In  ten  other 
sta|}es  cane,  with  ordinary  cultivation  and  appliances,  has  been  found  to 
give  fair  returns,  while  the  reports  of  yields  in  the  gulf  regions  of  Texas 
give  promise  of  great  future  results.  Much  of  Florida  bordering  the 
gulf  coast  is  indisputably  well  adapted  to  profitable  sugar-cultnie.  II 
would  be  very  difficult,  if  indeed  at  all  practicable,  to  secure  aocuiate 
reports  of  the  cane-product  outside  of  Louisiana,  in  which  it  is  a  leading 
staple  carefully  noted  5  but,  relying  upon  the  United  States  census  for 
1860  and  1870,  the  following  is  the  exhibit  of  cane-products  in  the  Sonth- 
em  States  in  the  years  1859  and  1869 : 


states. 


North  CaroliiiA 
South  Garolioa. 

Georfda 

Florida 

Alahama 

lilasiMippl.... 

Lonifiana 

Texaa 

Arkanflas 

Hisaonri 

Tennessee  .... 


Totals 


1850. 


Sagav. 


Hhda. 

38 

198 

1,167 

1,669 

175 

506 

SS1,7S6 

5,099 


402 
S 


330,983 


Molasses. 


eattt. 
13,494 


546,749 

436,357 

85.115 

10,016 

13,439.779 

408,356 


33,305 
3,830 


14,963.996 


1869. 


Sugar. 


Shds. 

35 

1.055 

644 

059 

31 

40 

80.706 

3,080 

OS 

40 

1.410 


87,043 


GdOt, 
33.886 


10s 


166^000 

153,164 

4,585,150 

946,068 

73.006 


8,683 


6,503,383 


Eeferring  again  to  the  sugar-lands  of  Louisiana,  several  of  the  corre- 
spondents of  the  department  are  very  emphatic  in  expressing  the  convic- 
tion that  the  area  of  land  adapted  to  the  production  of  the  sugar-cane 
in  that  State  is  sufficient  to  furnish  the  United  States  enough  sugar  for 
its  whole  consumption,  if  under  proper  cultivation.  UnforSmately,  the 
lands  best  adapted  to  the  cultivation  of  sugar-cane  are  all  more  or  less 
subject  to  overflow.  While  a  very  inconsiderable  portion  of  the  best 
lands  have  been  put  imder  cultivation,  even  a  large  part  of  these  has 
been  rendered  unfit  for  use  by  the  destruction  of  the  levees.  In  this 
connection  attention  is  called  to  the  letter  of  Mr.  Longue,  of  Soint  Charles 
Parish,  as  a  case  in  point.  He  relates  that  on  liis  plantation,  before  thQ 
crevasse  of  Bonnet-Carr^,  liis  crop  was  ordinarily  from  200,000  to  300,000 
poimds,  and  the  crops  of  seven  of  his  neighbors  aggregated  about  2^600,000 
pounds ;  but  that  all  these  lands,  as  also  those  of  thousands  ot  others, 
adapted  to  the  cultivation  of  sugar-cane,  remain  uncultivated  on  account 
3f  annual  inundations.  Another  planter  states  that  although  he  owns 
'^vee  sugar-plantations,  he  is  unable,  for  the  same  reason,  to  work  theuL 

'^e«8rs.  A,  Thompson  &  Co.,  sugar-merchante  of  New  Orleans,  describe 
•-  nigar-area  as  follows: 

lakiug  tlio  Mlfifiissippi  River,  from  the  parish  of  Poiute  Coiip^  down  to  within  ft 
AW  miles  of  its  mouth,  both  its  bmiks  are  lined  the  whole  length  with  sngar  estatesi 
•^equaled  for  the  richness  and  fcnility  of  the  soil,  especially  the  parishes  of  Asoen- 
•«on.  Saint  James,  Saint  John  the  Baptist,  and  Saint  Charles,  and,  below  the  city,  the 
'dxish  of  Plaquemines,  known  before  the  war  as  the  "Empire  Parish,"  on  acoount  of 
ho  richness  of  its  proauctions,  and  now  the  great  rico  and  orange  growing  parish  of 
^o  Statel  We  have  also  the  lands  along  the  Bayou  La  Fourche,  a  rich,  black,  and 
-'^'^edingly  fertile  soil,  and  showing  this  year,  so  fiar,  the  largest  canes  and  most 
'ne  crop«.  Wo  must  csp^^cially  report  that  portion  of  the  country  foimed  of 
^    4Q.ir»+;  M«'-*iT    i.»i/    2oinf  Af ar^*  i  ni^ng  fho  Bflyou  Teohe,  and  knpwp  1^ 


man 


^h 
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jnskR  region.    Mai;y  Northern  and  Western  capitalists^  charmed  by  the  boautj 
%A  'f  the  salnbrity  of  its  climate,  and  the  fertility  of  its  soil,  have  purchasea 

pl«»uM«vAon8)  and  are  yearly  tnming  out  paying  crops,  some  of  them  shipping 
*<o  Nortiiem  markets.    Wo  have  al^  to  mention  the  sngar-produoing  regions  on 
vetf  composed  of  the  parishes  of  Rapides  and  Avoyelles,  where  the  cmture  is 
in^  ev^ry  year,  producing  a  good  sugar  and  a  xich,  thick  molasses,  reddish  in 
«»na  unequaled  for  the  grocer's  trade. 

•.  F.  L.  Claiborne,  of  Pointe  Couple  Parish,  is  of  the  opinion  that 

>  is         -land  enough  in  the  State  to  make  one  and  a  half  miMion 

u  the  levees  are  built  up;  and  Mr.  Joseph  Anger,  of  Iber- 

jrai      I,  a  planter  of  forty  years'  experience,  believes  that  the  pio- 

ty  of  the  State  might  be  increased  300  per  cent  by  a  proper 

levees. 

BTithin  the  sugar-range  are  cheap  and  abundant.    It  is  stated 

^tent  authority  that  sugar-lands,  on  the  navigable  rivers  and 

,  may  be  purchased  at  fr^  $15  to  $20  per  acre,  while  they  have 

ty  for  the  production  of  2,000  to  4,000  and  even  5,000  pounds  of 

r,  with  a  proportionate  turnout  of  molasses. 

&  appendix  will  be  found  a  table,  collated  from  the  ninth  deoen- 

Be       J  of  the  United  States,  showing  the  number  of  acres  improved 

ii     iroved  in  the  sugar-paiishes  of  Louisiana  in  1869,  which  shows 

mat  year  there  were  748,539  acres  of  uiximproved  land,  besides 

I     ids,  in  the  State. 


THE  GBOP  IN  liOXnEflEAKA* 

sugar-product  of  Louisiana  annually,  since  1823,  is  tabulated  as 


¥s: 


HogabeadB. 


30,000 
32,000 
30,000 
4S,000 
71,000 
88,000 
48,000 
70,000 
75.000 

100.000 
30,000 
70,000 
65,000 
70,000 

115.000 
87,000 
90.000 


Yean. 


1842 
1843 
1844 
1845 
1846 
1847 
1648 
1849 
1850 
1851 
1858 
1653 
1854 
1855 
1856 
1857 
1858 


Hogsheada. 


140,000 
100,000 
S00,000 
186,000 
140,000 
940,000 
390,000 
247,923 
211,901 
936,547 
321,934 
449,394 
346,635 
231,427 
73.996 
279,697 
362,296 


1859 
I860 
1861 
1863 
1864 
1865 
1866 
1867 
1868 
1669 
1870 
1871 
1879 
1873 
1674 
1875 
1876 


Hofheada. 


321,840 

998,753 

450,410 

76,801 

10.387 

18,070 

41,000 

37,647 

84.9S6 

87,090 

144,881 

198,461 

108,590 

89.496 

116,867 

144, 146 

169,331 


t  the  methods  employed  have  been  of  such  a  character  that  there 
be  said  to  have  been  a  minimum  of  production,  considering  what 
t  have  been  done  with  good  culture  and  thoroughly  scientific  ma- 
ation  of  the  cane.  While  Louisiana  gives  1,200  to  1,800  pounds  of 
r  to  the  acre  (taking  the  last  three  seasons  as  the  standard),  the 
}  India  product  is  given  at  3,000  to  5,000  pounds,  and  that  or  the 
Indies  often  runs  up  to  7,000.  It  is  stated  on  authority  that  in  the 
Titius  the  product  was  at  one  time  increased  from  2,500  to  6,000  and 
pounds.  But  this  was  by  reason  of  very  careful  cultivation  and 
mployment  of  the  best  means  in  the  extiaction  of  the  saccharine 
er.  Porter,  in  his  work  on  the  sugar-cane  (1843),  states,  concerning 
itius,  that  the  average  production  of  sugar  to  the  acre,  from  cane 
duced'  from  Java,  was  2,000  pounds.    In  virgin  soil  of  the  best 
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quality  more  than  5,000  pounds  per  acre  were  obtained ;  bnt  this  pro- 
duct was  materially  lessened  the  second  year,  and  when  the  land  had 
been  cropped  for  several  years  in  succession  the  quantity  was  frequently 
reduced  to  1,100  or  1,200  pounds, 

The  matter  of  lessened  yield,  or  of  what  is  called  by  planters  them- 
selves "  deterioration,"  is  one  of  great  moment  in  considering  the  question 
of  sugar  production.  An  American  authority,  writing  on  this  subject 
before  the  war,  refers  to  the  fact  that,  '^from  some  cause  not  well  under- 
stood, the  product  of  sugar  to  the  acre  is  not  so  great  as  it  has  been  in 
past  years.  This  may  be  owing  to  continued  repetition  of  the  same  crop 
without  adding  manures  to  the  land,  or  to  the  practice  of  reserving  in- 
ferior canes  for  seed;  while  some  have  supposed  it  is  caused  by  deterioia- 
tion  of  the  stock  through  continued  use  of  cuttings  from  the  same  souree. 
To  remedy  the  trouble,  in  case  of  this  being  the  cause  of  deterioration, 
the  United  States  Government  recently  [in  1856J  collected  a  new  supply 
of  canes  from  the  northern  part  of  South  America  and  distributed  ^em 
among  the  planters.'^ 

In  his  annual  Louisiana  sugar  report  for  1876-'77,  Boucherau  states 
that  cane  once  planted  in  Louisiana  remains  in  the  ground  from  three  to 
four  years,  ftimishing  from  two  to  three  successive  crops,  and  that  often 
the  old  stubbles  are  rooted  up  and  the  same  land  replanted  in  cane.  Com' 
menting  on  this  management,  he  says : 

A  contribution  so  vital  exacted  from  the  soil  tends  greatly  to  impoverish  it;  yet 
this  has  long  been  an  error  in  practice,  and,  what  is  worse,  has  been  foUowed  by 
planting  in  lands  so  impoverished  the  short-jointed  and  hard,  woody  stnbble.  It  is 
this  that  has  caused  the  present  deterioration  in  cane. 

He  then  cites  the  fact  that  unsuitable  mineral  fertilizers  are  employed, 
which,  while  producing  an  appearance  of  fertility,  in  reality  imx>overi8h 
the  land,  and  still  farther  contribute  to  the  deterioration  of  the  cane. 
When  it  is  remembered  that  the  sugar-crop  is  one  of  especial  and  pecu- 
liar exaction,  and  that  under  ordinary  circumstances  even  the  best  soils 
need  rest  and  replenishment  of  weakened  or  exhausted  properties,  the 
importance  of  an  intelligent  consideration  of  the  best  methods  of  restor- 
ing and  sustaining  our  sugar-lands,  and  of  staying  the  degeneration  so 
generally  complained  of,  w5l  be  at  once  apparent.  On  this  point  the  ob- 
servations of  Mr.  Moore,  a  planter  of  Washington  Parish,  in  a  letter  to 
the  department,  are  appropriate  and  suggestive.    He  says : 

It  is  a  well-known  fact  that,  up  to  the  time  of  the  ^val•,  the  cultivation  of  all 
Southern  agricultural  product*  was  yet  cnido  and  undefined;  but  should  the  new 
appliances  of  draiDage,  deep  plowing,  fertilizing,  and  improvement  in  selection, 
which  have  enabled  our  farmers  to  quadruple  yields  per  acre  of  their  cotton  and  other 
pfoductiS,  bo  extended  to  the  cultivation  of  the  cane,  at  present  puces  of  sugar,  the 
''iluo  of  our  increased  production  would  be  almost  fabulous. 

So  fully  impressed  is  our  correspondent,  Mr.  Von  Phul  (whose  compre- 

lensive  letter  is  printed  in  full  in  the  appendix),  with  the  loss  entailed 

>y  loose  methods  of  cultivation,  that  he  strongly  recommends  the  estab- 

igiiment  of  ail  experiment  station  or  farm,  in  order  that  the  sugar-inter- 

'^     day  ^'    ulvanced  by  proper  tests  and  the  solution  of  a  number  of 

•  '^xiiip    ixoblems  in  cane-farming.    Mr.  Von  Phul  very  justly  relieves 

nT><^4     /  Mame  in  the  matter,  giving,  undoubtedly,  the  coiTect  rea- 

n  1H43  Congress  ordered  scientific  investigations  to  be  made  relative  to  the  chem- 
taturc  of  saccharine  substances  and  the  art  of  manufacturiug  sugar,  under  the 
uix^cticm  of  Prof.  A.  D.  Bache.  The  investigations  were  conducted  by  Prof.  K.  S. 
^IcCulloh,  a  chemist  of  reputation,  and  were  thorough  in  their  character,  resulting  in 
ncaloulable  practical  good  to  the  planters  of  that  day.  A  series  of  tnree  reporte, 
«ivering  the   ^^^»"ical  examinations,  was  published  at  intervals  by  the  Secretary  of 

Ti>Aaanin       ,i        fiat  Tna.1riT|j)r  i*«-  ^pT*«aqpji.n|*A  in  XW* 
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son,  the  great  risk  and  expense  attending  pure  experimentation.  The 
letter  here  referred  to  affords  an  accurate  picture  of  primitive  methods 
still  adhered  to  for  the  lack  of  thorough  instruction  in  better,  and,  in  the 
end,  ver^'  much  cheaper. 

THE  BAGASSE. 

At  the  expense  of  repeating  what  has  akeady  appeared  in  the  pub- 
tished  volumes  of  the  department,  the  following,  from  the  Annual  Ee- 
port  of  1873,  condensed  from  a  statement  by  Mr.  M.  S.  Bringier,  is  incor- 
porated in  this  inquiry,  in  order  to  show  the  possible  profits  that  have 
MLed  to  be  realized  in  prosecuting  the  sugar  industry : 

The  annual  average  yield  of  cane  on  the  snsar  plantations  shoold  be  about  60,000 
pounds  per  acre,  containing  90  per  cent.,  or  54,000  pounds  of  juice.  The  latter^  at  80° 
5'  BanniSSu  its  average  strength,  contains  15.3  per  cent,  of  pure  dry  sugar,  making  the 
average  iotal  amount  of  saccharine  matter  in  an  acre  of  cane  8,262  pounds,  or  one 
pound  of  sugar  to  about  7.26  pounds  of  cane.  The  sugar,  on  evaporation,  absorbs 
water  of  crystallization,  raising  the  percentage  of  sugar  and  molasses  to  17.59,  in  the 
proportion  of  three  parts  of  sugar  to  two  of  molasses.  If  there  wore  a  perfectly 
exhaustive  process  by  which  the  whole  saccharine  element  could  be  extracted,  the 
average  yield  of  an  acre  of  cane  would  be  about  5,700  pounds  of  sugar  and  3,800 
poun&  of  molasses;  but  the  planters  require  from  35  to  55  pounds  of  cane  to  make  a 
pound  of  sugar  and  two-thirds  of  a  pound  of  molasses.  The  average  of  the  State  is 
k25  pounds  of  sngur  and  1.5  pounds  of  molasses  to  each  100  pounds  of  cane.  At  this 
rate  of  production,  an  average  plantation,  with  100  acres  under  cultivation  in  cane, 
yields  135,000  pounds  of  sugar,  at  8  cents  per  pound,  and  90,000  pounds  of  molasses, 
at  4  centsper  pound ;  total,  $14,400.  The  expenses  of  culture  are  $5,000 ;  of  manufac- 
ture, $5,400;  taxes,  overseer,  engineer,  d^c,  $2,000;  total.  $12,400,  leaving  a  net  profit 
of  bat  $8,000.  Mr.  Bringier  thii&s  it  demonstrated  that  10.5  pounds  of  cane  will  easily 
yield  a  pound  of  su^ar  and  two-thirds  of  a  pound  of  molasses.  At  this  rate  100  acres 
of  cane,  averaging  §3,000  pounds  per  acre,  should  yield  571,428  pounds  of  sugar,  at  8 
cents  per  pound,  and  380,952  pounds  of  molasses,  at  4  cents  per  pound ;  total,  $(0,951.32. 
The  expenses  of  cultivation  and  management  would  be  the  same  as  for  the  actual  crop 
but  the  cost  of  manufacture  would  be  enhanced,  making  the  total  expense  $18,951.32, 
and  leaving  a  net  profit  of  $42,000,  or  $40,000  more  than  is  now  derived  from  lOO  acres 
of  cane  on  an  average.*  These  considerations  give  some  idea  of  the  enormous  losses 
inflicted  upon  the  sugar  interest  and  upon  the  country  by  unthrifty  methods  of  produc- 
tion. It  is  a  startling  thought  that  probably  a  hundred  million  pounds  of  sugar  are 
uvnoaUy  burned  up  in  the  oagasse  of  imperfectly-treated  canes. 

Mr.  Von  Phul  refers  to  several  processes,  more  or  less  successftd,  for 
the  amehoration  of  the  difficulty  here  described.  But  a  change  for  ihe 
better  appears  to  be  promised,  if  the  statements  of  IVIr.  A.  De  La  Cor- 
nUliere,  in  his  lately-pubUshed  work  on  the  "Cultuie  of  Sugar-Cane  and 
Sugar  Manufacture  in  Louisiana,"  be  well  founded,  and  the  hopes  enter- 
tained concerning  a  new  method  of  handling  the  bagasse  do  not  prove 
illusive.  In  referring  to  a  recent  invention  of  !]kli'.  M,  8.  Bringier  for  the 
exhaustion  of  bagasse^  he  says  that  the  apparatus  is  simi^le  in  execution 
and  easily  managed,  and  makes  the  bagasse  jield  40  per  cent.,  or  24 
I>oiinds,  more  juice  than  is  furnished  by  the  passage  of  the  cane  through 
the  mill  alone.  "It  is  a  well-known  fact,''  he  says,  "that  the  cane,  after 
several  pi-essures,  even  as  many  as  eight  or  ten,  still  yields  juice,  and 
that  a  complete  exhaustion  can  only  be  obtained  by  dissohing  the  sac- 
charine substances  inclosed  in  the  cellular  tissues."  Commenthig  on  the 
statements  of  ]Mr.  I)c  La  Coniilliere,  the  following  observations  are  made 
by  Mr.  Bouchere.'au  in  his  last  annual  sugar  rex)ort: 

The  startling  fact,  so  well  attested,  that  40  per  cent,  of  the  sugar-products  of  Lou- 
isiana, through  all  her  ^reat  past,  secured  in  the  culture,  have  beeu  lost  through  the 
inadequacy  of  the  machinery  employed  in  manufacture ;  that  nearly  one-half  of  the 
product  has  beeu  cast  away  from  countless  thousands  of  fields  of  caue,  exteudiug 
hack  through  so  mmuy  years,  indeed  generations,  is  certainly  calculated  to  arouse  the 
interest  not  only  of  sugar-planters,  but  of  society  at  large  in  all  its  classes  aud  condi- 
tioDfl,  in  the  question  of  sugar  production  for  the  future,  not  here  only,  but  every- 
where. 

*  See  alao  letter  of  Mr.  fixiogier  to  the  departmout,  on  the  same  subject,  in  appendix. 
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CENTRAL  FACTORIES  AND  SMALL  FARMS. 

It  is  evident  that  if  the  area  of  sugar-planting  be  very  widely  extended 
in  tiie  adapted  regions,  including  the  sugai-belt  of  Louisiana,  Texas,  and 
Florida^  there  must  be  a  wise  innovation  ui)on  the  old  system  of  large 
plantations  and  expensive  sugar-houses  equipped  by  individual  plantere. 
There  is  land  in  great  abundance,  purchasable  at  rates  very  much  lower 
than  good  farming-lands  at  the  West.  It  is  entirely  practicable  for  these 
to  be  worked  in  small  tracts  by  enterprising  farmers,  pro\ided  the  cen- 
tral-factory system,  now  much  talked  about  at  the  South,  be  set  on 
foot.  The  great  expense  attending  sugar-production,  and  the  especial 
skill  required,  reside  in  the  handhng  of  the  cane  in  the  sugar-house.  If 
capital  erect  sugar-factories  in  the  cane  districts,  the  profite  of  the  small 
producer  would  accrue  firom  the  sale  of  his  raw  material.  It  is  simply 
ihe  carrying  by  the  farmer  of  liis  wheat  and  com  to  the  miller  or  the 
commission  merchant.  How  many  small  farmers  might  be  expected  to 
flourish  at  the  North  and  \Vest  were  it  necessary  to  erect  a  grist-mffl 
and  a  distillery  on  every  farm  f  The  system  of  cultivating  small  tracts 
would  promote  thrift  and  thorough  work,  and  secure  the  best  attainable 
results  at  the  South  in  the  cultivation  or  sugar,  as  it  does  at  the  North 
in  the  cultivation  of  com  and  wheat.  Such  a  division  of  labor  would 
carry  an  intelligent  and  skilled  element  to  the  sugar-fields  and  infuse  an 
energy  into  the  industry  hitherto  unknown.  It  is  satisfactory  to  note 
that  the  intelligent  press  of  Louisiana  is  awake  to  this  view  of  the  case, 
and  that  attention  is  being  particularly  directed  to  tlie  feasibility  of  the 
central-factory  system  and  the  great  advantages  to  be  derived  from  its 
practicable  operation. 

A  few  planters  of  Louisiana  have  already  made  efforts  in  the  direction 
of  practicing  this  method,  which  is  found  to  work  well  in  the  Frendi 
West  Indies,  and  has  encouraged  many  small  farmers  to  raise  crops  and 
dispose  of  them  for  grinding.    Messrs.  Walker  &  Co.,  to  whom  allusion 
has  been  made  before,  are  decidedly  of  the  opinion  that  if  this  system 
were  in  vogue  a  great  portion  of  the  imcidtivated  lands  of  the  State 
might  be  farmed  out  and  cultivated  in  small  tracts.    They  state  the  sin- 
gle objection  that  in  Louisiana  the  grinding  must  be  gotten  through  in 
file  shortest  time  to  avoid  frosts,  and  the  country  is  yet  too  sparsely 
populated  to  furnish  enough  material  for  new  mills  to  be  worked  with 
success ;  "  however,  some  of  the  larger  planters  are  beginning  to  try  the 
system  of  buying  canes  outside  of  their  own  crops  and  grinding  them  on 
their  mill.''    But  this  difficulty,  as  well  as  the  one  of  remoteness  from 
fuel,  may  be  overcome.    The  plan  is  being  discussed  of  building  cheap 
wooden,  horse,  or  even  steam,  railways  to  timber-lands  and  water-courses 
from  the  interior  prairie  sugar-lands,  thence  to  centrally -located  sugar- 
houses.    It  is  proposed  that  these  roads  be  built  by  the  united  labor  and 
capital  of  those  immediately  concerned,  affording  easy  means  of  trans- 
porting both  fuel  and  canes  to  the  mill.    "  Our  i)rame-lands,''  says  the 
-ouisiana   Sugar  Bowl,  pubhshed  in  the  Attakapas  region,  "are  all 
lestined  to  be  cultivated,  piincipaUy  in  cane,  as  soon  as  railroads  are 
Miii*^   n  supply  the  fuel,  and  we  are  confident  that  at  least  two  lines  ftx)m 
\x.*v  v^xleans  to  Texas  will  ere  long  pass  over  the  i)rairies  of  Western 
'^uisiana." 
^^^.  Walker,  of  Saint  Mary's  Parish,  refers  to  the  fact  of  such  estab- 
•xjiients  being  caiTied  on  where  canes  are  piu:chased.    The  average 
.iice  is  $5  per  ton  of  2,000  pounds,  weighed  at  the  factoiy.    In  some 
.uses  laud  and  seed-cane  are  furnished  by  the  factory,  when  $4  i)er  ton 
«  paid  for  the  canes.    He  states  that  the  average  product  of  an  acre  of 
it  '>aT»psj  Tvoxi  nT\}'H^*>'t'4u\  orr  ^aiT   on(j  ig  eighteen  tons* 
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As  will  be  seen  in  the  appendix,  several  correspondents  reflect  a  senti- 
ment in  reigard  to  the  encouragement  of  enteq)rising  labor  irom  the 
N^orth,  and  a  desire  to  change  the  ^^old  plantation  system,"  that  promise 
the  happiest  results.  Says  Mr.  Ouion,  of  Assumption  Parish,  ^^  We  need 
mope  labor,  and  we  can  readily  give  employment  to  thousands  of  white 
men  at  remunerative  rates,  and  whom  we  expect  shall  become  owners  df 
the  soiL  since  large  plantations  are  being  rapidly  divided,  there  being  no 
longer  here  tiie  ambition  to  i>ossess  large  quantities  of  land  that  are  un- 
productive.'' Mr.  Moore,  of  Washington  Parish,  relates  that  experience 
at  the  South  since  the  war  has  ^^  thoroughly  exploded  the  old  theory  tiiat 
sugar  could  only  successfully  and  profitably  be  cultivated  by  slave  labor ; 
aliK),  tbe  erroneous  impression  that  good  white  labor  could  not  be  em- 
ployed  in  this  climate."  And  in  tins  view  he  is  very  intelligently  sus- 
tained by  Mr.  Spangenberg,  of  Jefferson  Parish,  to  whose  ieS:er  special 
attention  is  called.  Mr.  Austin,  of  Saint  Mary's  Parish,  says  that  some 
efifort  has  been  made  to  introduce  a  white  element  there,  ana  he  is  of  the 
opinion  that  ultimately,  ^^  when  the  attention  of  our  intdligent,  indus- 
trious dass  of  farmers  is  turned  to  this  country,  labor  will  to  procured, 
and  that  of  the  right  stamp." 

STXBOiABT. 

From  the  foregoing  the  following  facts  are  deduced : 
1.  That  the  United  States  is  paying  annually  to  otlier  nations  immense 
ms  of  mon^  for  a  staple  article  of  consumption  which,  the  prox)er  en- 
c  nt  and  support  being  afforded,  might  be  produced  at  home. 

^.  -J        the  production  of  sugar  in  Louisiana,  our  chief  source  of  do- 
ily, was  about  63  per  cent  less  in  1876-^77  than  in  1861-'62, 
uie      uie  same  time  in  the  years  of  largest  production  a  very  insignifi- 
b         of  the  whole  body  of  cane-bearing  laiids  have  at  any  time  been 
rcuitivation. 
o.  That  tbe  system  of  sugar-production  heretofore  followed  has  not 
been  of  a  chturacter  calculate  to  produce  the  best  results,  great  losses 
having  been  entailed  on  account  both  of  the  agricultural  methods  and 
the  mechanical  appliances  used  in  extracting  the  saccharine  matter,  the 
lo68  through  unscientific  handling  of  the  bagasse  alone  amounting  to  at 
least  40  per  cent. 

4.  That  an  improved  system  of  labor,  involving  the  division  and  the 
cultivation  of  smaller  tracts  by  individual  owners,  and  a  more  thorough 
and  scientific  handling  of  the  cane^  would  very  largely  increase  the  sugar- 
product  and  go  fkr  toward  keepmg  pace  with  the  annually-increasing 
demand  of  tiie  whole  country. 

5.  That  successive  plantings  of  the  same  seed-cane  have  resulted  in  a 
deterioration  of  the  stock  that  demands  serious  and  immediate  attention. 

^  ^That  t-iere  are  immense  tracts  of  unoccupied  and  abandoned  sugar- 
lands  in  Louisiana  which  are  purchasable  at  low  rates. 

7.  That  the  absorption  of  these  lands  by  small  cultivators  depends 
upon  the  protection  afforded  by  a  good  levee  system,  the  establishment 
of  central  fEictories,  and  the  construction  of  transportation  ways. 

8.  That  a  very  large  area,  heretofore  highly  productive,  cannot  be  safely 
worked  on  account  of  inundations  arising  from  the  bad  condition  of  levees. 

9.  That,  the  new  system  of  ownership  of  ismall  farms,  which  is  now  being 
encouraged,  will  give  growth  to  individual  independence,  draw  around 
itself  educational  and  refining  influences,  and  build  up  and  energize  new 
and  thriving  communities,  such  as  exist  wherever  self-reliant  and  intel- 
ligent labor  flourishes. 

3  A 
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The  suggestions  and  reoommendations  of  sugar-cnltivators  from  whom 
letters  have  been  received  by  the  department  are  succinctly  given  as  fol- 
lows: 

1.  Protection  of  the  lands  from  overflow  by  means  of  a  levee  system  to 
be  devised  and  maintained  by  the  general  government. 

2.  The  clearing  up  and  draining  of  swamp  and  low  lands,  and  the  de- 
termination of  outlet  drainage,  with  special  reference  to  encouraging  and 
assisting  small  planters,  tlie  system  obtaining  in  Holland,  or  a  suitable 
modification  of  it,  being  recommended. 

3.  Labor,  white  and  coloreil,  of  which  there  is  scardty  uiK)n  the  lands 
even  now  worke<l.  An  element  is  desired  that  is  willing  to  work  oh  tlie 
tenant  system,  thrifty,  ambitious  to  own  lands. 

4.  Capital,  to  improve  and  clear  up  lands  and  "set  things  to  rights," 
to  erect  and  thoroughly  e^Juip  sugar-houses,  build  tramways  and  lines  of 
communication  by  means  of  which  lands  remote  from  water-courses  may 
be  carve<i  into  fsirms,  and  to  introduce  the  most  approved  agricnltaral 
and  manufacturing  apphanees. 

5.  Improvement  of  cane-seed  through  importations  from  other  lati- 
tudes, to  bo  distributed  among  the  planters  of  thd  State. 

6.  In  view  of  the  great  importance  of  securing  a  maximum  amount 
juice  from  the  i*aue  and  the  most  desirable  methods  of  manipulating  ii 
after  expression,  in  onler  to  produce  a  superior  article  of  commerce,  the 
api)ointraerit  of  prjictkiU  chemists  to  study  the  operations  of  manufJEMstore 
on  tlie  grounvi.  i'Lese  also  to  ansdyze  the  soils,  provide  means  for  con- 
verting tiie  '•  tinuli  <taiie^  into  a  fertilizer,  and  to  suggest  such  oth^  ftr- 
tihzing  means  a^  may  best  conduce  to  the  re-estabhshment  of  weakened 
or  exhausted  soils. 

7.  The  establishment  of  an  agriculturtd  college  on  the  general  ^an  (tf 
those  at  the  North. 

8.  The  establish  men  t,  by  State  aid  or  otherwise,  of  an  agricultotal  fl 
tion  or  expenmeutal  farm,  for  determining  questions  be^ng  upon 
sugar-industry,  since  experimental  tests  conducted  by  individoals 
thoroughne^ss,  on  account  of  the  expense  and  time  required  to  cany ' 
forward  to  coiupli'te  and  reliable  results. 


APPENDIX. 

BPITOMS  OF  LETTERS  FROM  SU0AR-PLAIfTERS  OF  L0UI8IAKA. 

Toim  i>.  MuRRELL,  Iberville  Parish : 

i'he  uationiil  government  should  take  oar  lorees  in  hand  and  protect  lu  from  the 
'isafltroim  aim  oal  oversows.  It  should  also  give  ns  protection  by  placing  a  uuifonu  tax 
^£2^  or  \i  contti  per  pound  upon  all  grades  of  unclarificd  sugars,  and  from  4  to  41  cents 
•pon  clariiicd  sugars  imported.  Immigiation  should  be  eucouraged.  Laborers  are  cor 
^^reat  necessity ;  and  with  plenty  of  them,  and  the  pn>pcr  protection,  the  sugar-crop 
^  **'i8  State  would  soon  sweU  into  hundreds  f)f  thousands  of  hogsheads  annually. 

JHARLES  H.  Walker,  of  Walker  &  Thompson,  Franklm,  Saint  Mary's 
-^sh: 

riie  lands  best  adapted  to  the  cultivation  of  sn^ar-cauo  are  aU  more  or  less  suliject 
o  the  aunual  overflow  of  the  Mississippi,  and  theur  protection  by  the  national  govem- 
Toent  is  imperatively  necessary.  •  »  •  "We  want  to  improve  our  sccd-cano ;  the 
^068  by  spoiling  is  annually  on  the  increase,  showing  that  it  is  deteriorating.  We  need 
jesh  importations  from  other  countries,  to  be  distributed  in  small  parcels  to  the 
j^-mters.  *  •  »  We  need  "loro  laborers.  In  the  Tcche  country  we  pay  from  $15 
■t    loi    »or -Tini-^li  foT    »»ATi   O.T1/"    »'-'  r;*ia  *i,i»Tr    lousc,  garden^  Are- wood j  rationti^  h^f  yp 
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CTO  of  land  in  iiold,  and  team  and  half  of  Saturday  to  work  tho  same.  We  pay  ft*om 
0  to  75  crnts  i>er  day  for  women,  without  rations.  Dnring  sugar-makini;  we  pay  $1 
cr  day  and  50  cents  for  one-half  the  ni^rht.  There  are  more  wanted  than  are  in' tho 
ountiT.  If  the  department  conld  spreatl  this  information  among  the  frcedmen  in 
Ihcr  localities  whore  there  is  a  surplus  and  where  they  cannot  got  roniiinerativo 
rages,  or  if  they  could  1)0  assisted  in  emigrating  from  such  places,  it  wonJd  benefit 
he  fi-ecdnien  and  th<^  country.  •  ♦  *  Central  sugar-factories  are  being  establitilicd, 
fhere  canes  are  purchased.  The  average  price  is  $b  per  ton  of  2,000  poiinds,  weighed 
.t  tho  factory.  In  some  cases  laud  and  seed-cane  are  furnished  by  the  factor^',  and  $4 
>er  ton  paid  for  canes.  The  average  product  of  an  acre  of  x)lant-canes,  well  cultivated, 
>D  fair  lan<l,  is  eighteen  tons.  *  *  *  We  need  a  more  thorough  knowledge  of  tho 
ihemical  coiMtitiienta  of  our  various  soils  and  the  requisito  fertilizers  to  increase  the 
iTodiict  of  sugar. 

H£NBY  Wabe,  Ibenillo  Parish: 

The  soil  In  this  seolion  of  the  country,  for  richness  and  durability,  is  not  excelled  by 
lands  ill  the  world,  a  large  quantity  of  which  is  now  uncultivateiL  and  a  largo  part 
>x  «bat  so  badly  as  to  produce  but  little  over  half  crops.  •  *  *  "We  need  more  cap- 
tal  and  labar.'  If  the  large  capitalierts  of  the  North  and  West  could  understand  fully 
he  knge  income  to  be  realized  firom  proper  cultivation  of  these  lands  in  sugar-cane, 
:hey  would  supply  the  needed  capital.  Labor  would  follow  in  abundance  from  dif- 
erent  psrt«  of  the  Bouth,  where  both  colored  and  white  laborers  are  eking  out  a  poor 
ivimg  on  run-down  lands  in  cotton  and  com,  •  *  •  We  need  a  good  levee  system 
n  the  hands  of  the  general  government. 

E.  W.  MoOBE,  Washington  Parish : 

Only  a  small  proportion  of  the  best  sugar-lands  of  Louisiana  have  been  put  nndcr 
mltivation,  and  a  considerable  part  of  these  have  since  been  rendered  unfit  for  use  by 
hd  deatomction  of  our  levees  during  the  war^  we  being  unable  to  restore  or  keep 
;hem  up.  Could  the  Federal  Grovemment  be  induced  to  extend  to  us,  in  our  present 
nhied  condition^  any  assistance,  not  only  in  rebuilding  our  levees,  but  also  in  estab- 
ishing  a  proper  and  thorough  levee  system,  these  abandoned  acres  would  again  bo 
restored  to  the  production  or  sugar,  and  there  would  be  redemption  of  a  body  of  allu- 
rial  land  equal  in  extent  to  one-thiid  the  area  of  the  whole  State,  superior  in  fertility 
o  any  other  eoual  body  of  land  in  the  Union,  unexcelled  by  anv  in  the  world.  *  * 
'  It  is  a  well-known  foct  that  up  to  tho  time  of  tho  war  tho  cultivation  of  all  South- 
TD  agricultural  products  was  yet  crude  and  undefined ;  but  should  the  now  appliances 
•f  drainage,  deep  plowing,  fertilizing,  and  improvement  In  selection,  which  have  ena- 
►led  cnr  foimers  to  quadruple  yields  per  acre  of  their  cotton  and  other  i)roduct8,  be 
xtendcd  to  *the  cultivation  of  the  cane,  at  present  prices  of  sugar  the  value  of  our 
Dcreased  production  would  be  almost  fabulous.  *  *  *  The  cost  of  tho  li5veo  im- 
irovements  would  bo  trilling,  compared  to  the  immense  benefits  to  be  derived  not 
nly  by  ourselves  but  by  the  whole  country  indirectly,  to  say  nothing  of  the  moral 
oflnence  in  healing  past  dissensions.    *    *    * 

The  labor  qnesHon. — Our  experience  since  the  war  has  thoroughly  exploded  the  old 
hcorv  that  sugar  could  be  successfully  and  profitably  cultivated  by  slave  labor  only ; 
Iso  tlie  erroneous  impression  that  good  white  labor  could  not  bo  employed  in  this 
rarm  climate.  Under  this  theory,  it  would  be  difficult  to  explain  the  pfosporily  of 
lighly  productive  countries  in  some  parts  of  the  world  inhabited  almost  if  not  exclu- 
ively  by  the  white  race,  situated  much  nearer  the  equator,  and,  consequently,  in 
aiich  warmer  latitudes.  My  own  experience,  extending  back  to  my  earliest  recollect 
ion,  ift  that  we  have  alwaj-s  had  good  white  labor.  The  western  and  southwestern 
ections  of  this  State  have  always  been,  with  few  exceptions,  almost  exclusively 
nhabited  by  the  white  race,  among  whom  are  many  choice  white  labonirs.  •  «  * 
>wing  to  the  hoa^'j*  lab<»r  required  in  the  cultivation  and  manufaclnro  of  sugar,  as  a 
natter  of  economy  our  experience  has  tauglit  us  the  expediency  of  substituting  ma- 
»hiner>'  ft>r  manual  labor  wherever  practicable.  An  advance  in  this  direction  l»ofor(^ 
:be  war  had  made  con8id<Frable  progress.  In  this  respect  we  not  only  led  but  placed 
mrwU"es  far  ahead  of  all  sugar-producing  co»mtries,  simplifying  and  choapening  all 
processes. 

C.  B.  Austin,  Saint  Mary's  Parish : 

The  main  qiu'Stion  is  how  to  obtain  sufiicient  labor.  In  this  respect  we  are  deficient, 
md  there  in  much  diversity  of  opinion  on  the  subject..  Some  advocate  the  intro<luc- 
ion  of  Chinese;  many  send  agents  to  the  Carolinas,  Georgia,  and  Virginia;  but  those 
iesr*>  laborers  aro  generally  iufrrior  to  our  own  as  to  work  on  a  sugar-plantation.  I 
miv  employ  the  LtmiHiaua  colored  man.  Some  effort  has  been  made  to  introduce  a 
irliite  clement  from  tho  North  and  West,  and  I  believe  that  ultimately,  when  tho 
ittentlon  uf  uur  intelligent,  industrious  class  of  farmers  is  turned  to  this  country, 
Abor  will  be  procured,  aud  that  of  the  right  stamp. 
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John  B.  Pittman,  La  Fourche  Parish: 

Encouragement  of  labor  and  capital  is  most  needed  to  increase  the  production  of 
sugar  in  Louisiana.  There  is  abundance  of  laud  now  lying  idle,  run  to  weeds.  At 
present  prices,  sugar  is  the  most  profitable  crop  that  can  be  raised.  Many  sagar-plas* 
tations  tor  several  years  have  been  cultivated  in  rice,  but  the  prices  of  rice  are  not 
sufficiently  remunerative  now.  Reliable  labor  is  scarce,  even  for  the  amount  of  cans 
now  raised  in  the  State. 

L.  G.  Aldrich,  Assumption  Parish : 

I  would  suggest  as  follows :  1st.  An  importation  of  choice  varieties  of  seed-cane  to 
be  placed  in  the  hands  of  rc8{)onsible  parties  who  may  take  sufficient  inteorest  in  tiM 
snlsject  to  devote  their  attention  to  acclimatizing  them  and  obtaining  the  best  Tes 
2d.  A  thorough  and  oxliaustivo  analysis  of  the  various  fertilizers  now  being  f^n^^^ 
sively  used  on  cane^  with  a  view  to  ascertaining  which  contain  in  most  i)erfec1 
the  elements  essential  in  production  of  the  component  parts  of  cane  and  least  dto*' 
tive  of  the  natural  vitjility  of  the  soil,  in  order  that  we  may  be  able  to  avoid  the 
gers  which,  to  a  certain  extent,  manifested  themselves  to  the  beet-growers  of  En.i».^ 
who,  in  order  to  obtain  large  results,  fertilized  to  such  an  extent  and  with  saoh 
rial  as  to  kill  the  land.    In  times  past  the  fertilizer  almost  exclusively  used  '»— 
pea-vine,  which  produced  the  result  desired,  partly  by  decomposition  of  the  t 
in  part  by  the  dense  shade  it  produced ;  but  now  there  is  yearly  a  largely  ine>«- 
nse  of  cotton-seed  meal  and  other  fertilizers,  which,  while  they  produce  inu 

Sand  results,  will,  in  the  opinion  of  many  planters,  work  disaster  to  onr  mwu 
e  end. 

I^ORBERT  LANauEy  Saint  Charles  Parish : 

In  order  to  extend  the  production  of  sugar,  according  to  the  desire  of  the  depaitiiMn^ 
it  will  be  necessary  to  put  in  a  condition  of  culture  the  lands  that  have  been  whfou 
doned  since  the  great  crevasses  which  inundated  a  considerable  portion  of  the  soil 
Louisiana.    These  lands,  formerly  covered  by  abundant  crops  of  the  sugar-cane,  now 
present  to  the  view  a  vast  and  melancholy  expanse  of  ruins  and  swamps,  in  whi<ui  ^ 
waters  of  the  Mississippi  seem  permanently  to  rest.    I  will  cite  but  one  examplf 
the  ruin  of  these  lands,  that  of  the  destruction  of  my  own  and  of  some  of  my  iminedi 
neighbors.    On  my  place,  before  the  crevasse  of  Bonnet  Carrd,  my  crop  ordi]       Lt 
from  200,000  to  300,000  pounds.    The  crops  of  seven  of  my  neignbors  were  in  mao        >— 

gate  about  2.600,000  pounds.    All  these  lands,  as  also  those  of  thousands  of  c 

adapted  to  tno  culture  of  the  sugar-cane,  remain  uncultivated,  for  the  reaaon  tiuM 
every  year  they  are  inundated  by  the  waters  of  the  river.  The  State  has  not  tin 
means  of  reconstructing  the  levees  and  closing  the  openings  through  wMeh  the  watan 
come  to  drown  the  lands. 

Lewis  Guion,  Assumption  Parish : 

There  is  yet  lacking  confidence  in  the  stability  of  our  levees,  which  has  disoonneed 

inunigration  acid  sugar-production,  and  has  caused  a  largo  area  of  the  richest  pornon 

of  the  alluvial  land  of  Louisiana  to  grow  up  in  weeds.    Should  the  government  build 

up  the  levees  of  our  inland  sea,  which  washes  tho  shores  of  so  many  States,  and  whioh 

has  be|pin  to  be  considered  a  national  work,  there  will  be  an  -immense  revival  of  tl» 

sugar-interest.    •    *    •    Wo  need  more  labor,  and  we  can  readily  give  employuMiil 

to  thousands  of  white  men  at  romunerativo  rates,  and  whom  we  expect  shau  beoome 

owpers  of  the  soil,  since  large  plantations  are  being  rapidly  divided,  there  being  no 

Tongcr  here  tho  ambition  to  possess  large  quantities  of  land  that  are  unprodncHve^ 

*    *    *    Tho  department  can  do  a  great  deal  of  good  by  sending  a  practical  chemJii 

'o  Louisiana  about  the  Ist  of  October,  to  spend  a  winter  in  observing  the  modes  of 

aiaking  sugar,  the  fertilizers  employed  and  their  effects,  in  analyzing  the  various  soQiB^ 

md  especially  suggesting  some  cheap  and  practicable  mod(^  of  quickly  converting  the 

arge  mass  of  bugasne  into  a  fertilizer,  either  by  machinery,  cutting  it  up  into  small 

larticles  after  passing  through  the  rollers,  or  by  composting  wiui  some  snbstanee 

rhich  would  quickly  decompose  it  at  small  expense.    I  believe  it  is  entirely  practicable 

o  begin  th<    »«^e  of  tile-draining.    If  tho  department  would  try  the  experiment  on  i 

mall  sca^'" "     "^""'  "•»<7«     »ioT«^fio*i    ' -*"^ -in+JB<i/«-i +Via  vielr* '^f  sugar  would  be  largely 


»     tynfiu*"'. 


•  ■»^-       '' tiKjjjLfay/*^      >€«♦•■'        '    -  'Av 


w%J\^X^     ^CftJ 


.^e  is  undoubtedi,  .  m±j  j*v-^*i  dQi^,.Ax,M.*mtmL  «j  \cry  little,  if  any,  has  been 
ui,on;ed  since  1861.  If  Congress  can  bo  induced  to  aid  in  tho  importation  of  8(000 
r«».i»  -,eed,  it  will  be  of  very  great  benefit  to  our  planters.  *  *  *  It  may  not  be 
..1  ,A  place  here  to  state  some  of  the  influences  which,  I  think,  militate  against  s 
arge  production  of  sugar  in  Louisiana.  It  is  a  fact  that  the  lowest  lands  that  can  bA  flol- 
Arrtt^r^^ iry-^i^Tkt^ i^     "vniaia/nq, ar«  rtncb ''Yi^ YHOStproductivc.    Thcre are inuuenso tl3 
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these  prodttctiye  lands^  that  were  in  caMyation  before  the  war,  that  are  now  lying  idle, 
in  consoqnenco  of  the  inability  of  the  State  to  rebuild  and  keep  in  repair  the  levees  on 
the  bonks  of  the  Mississippi  River.  Even  if  this  could  be  done  in  Louisiana,  it  would 
not  avail  much  till  the  levees  on  the  Mississippi  are  rebuilt  in  the  States  of  Arkansas 
and  Mississippi.  Another  of  our  misfortunes  is  that  larger  quantities  of  forei^  sucar 
&ids  its  way  into  our  market  without  paying  full,  if  any,  duties.  ♦  •  •  in  addi- 
tion to  fresh  seed,  I  think  the  next  greatest  good  to  planters  might  be  realized  by  the 
establishment  in  Louisiana  of  a  State  a|gricultural  college,  and  the  employment  of  a 
practical  sagar-chemist  to  analyze  our  sous  and  the  fertilizers  wo  use,  and  to  aid  us  with 
mformation  regarding  the  manufacture  of  our  sugar. 

E.  F.  SPANGEmsEBG,  Jeffersen  Parisk : 

The  first  thine  necessary  to  be  done  to  increase  the  production  of  sugar  is  to  seouie 
all  the  caltiyabie  lands  firom  overflow.  The  levees  should  be  taken  care  of  by  the 
goremment.  This  one  important  step  alone  would  insure  immigration  and  capital. 
•  *  *  It  would  be  well  to  employ  Korthem  white  labor  on  the  levees,  on  the  rail- 
loadA  (say  Southern  Pacific),  and  the  canalin^,  formerly  done  by  Irish  and  German ; 
also  on  the  steamboats  that  ply  on  the  Mississippi.  This  would  give  the  suear-planter 
the  benefit  of  the  labor  of  the  negro  on  the  plantations,  where  ho  is  so  well  fitted  for 
the  daties  of  gang-labor.  In  harvest-time,  when  extra  labor  is  required,  the  Northern 
white  mieht  be  empleyed ;  and,  little  by  little,  he  would  learn  something  of  sugar-plant- 
ing, and  finally  be  able  to  live  on  a  plantation  and  make  a  crop  on  the  share  or  tenant 
system — the  only  way  in  which  to  employ  whites  in  sugar-culture,  supposing  them  to 
be  intelligent  and  thrifty,  and  ambitious  themselves  to  be  land-owners.  ^Hiis  is  the 
proper  way  in  which  to  start  new  places  and  put  new  sugar-lands  under  cultivation. 
what  is  said  concerning  the  whites  not  *'  standing  the  climate''  is  ''all  bosh."  All  the 
gardening  for  the  New  Orleans  market  is  done  around  me  on  small  places  by  white 
men,  who  work  intelligently  and  take  their  iieata  between  11  a.  m.  and  3  p.  m.,  thus 
vroiding  work  in  the  heat  of  the  day ;  in  fact,  I  do  the  same  to  save  my  mules,  to  say 
nothing  of  the  advantage  to  my  negro  laborers.  Again,  all  heavy  work  is  done  by 
Jiily^  as  then  the  sugar-crop  is  laid  hy.  Having  traveled  seven  ^ears  in  Europe,  I  saw 
what  white  labor  did  there  in  the  southern  parts.  This  place  includes  4,000  acres  of 
land;  1,000  are  in  pasture,  com,  and  cane;  say  340  in  cane.  Aiming  at  1,000,000 
pounds  of  smjar  next  year,  I  shall  roll  only  200  acres,  reserving  the  140  to  make  a  large 
planting.  With  a  fa&  season  these  200  acres  shouldf  give  me  at  least  400,000  pounds  of 
nfined  sugar  (white  and  yellow  clarified),  worth,  at  present  prices,  including  molas- 
ses, between  $45,000  and  $50,000 ;  cost  of  making  and  staking  off,  $25,000  (including 
sny  permanent  improvement) ;  showing  a  profit  of  80  to  100  per  cent,  on  the  outlay  to 
iD»e  the  crop.  I  have  the  most  improved  machinery  invented,  put  up  last  year; 
mgar-honse  and  machinery  worth  $50,000. 

E.  D.  Barton,  ITapoleonville,  La. : 

The  most  essential  things  for  the  promotion  of  sugar-culture  in  the  State  are,  Ist,  a 
good  levee  system ;  2d,  g(x>d  drainage ;  3d,  increase  of  labor. 

John  H.  Bandolph,  Iberville  Parish : 

I^fwiwiana  might  make  enough  sugar  for  the  whole  United  States  if  all  our  swamp- 
lands were  cleared  up  and  drained  and  substantial  le^eos  built  on  the  Mississippi 


F.  S.  Babboxjb,  Plaquemines  Parish : 

Indnoe  the  government  to  take  charce  of  the  levees,  and  send  us  some  of  the  surplus 
l*bor  of  the  North  to  rebuild  them  and  make  them  safe,  then  capital  would  come  and 
labor  would  follow. 

Vincent  Bogue,  Saint  Landry  Parish : 

We  want  industrious  white  men,  but  men  who  will  come  to  us  with  a  sense  of  duty. 

Mabtin  Glynn,  West  Baton  Eonge  Parish : 

The  only  material  aid  the  government  can  give  toward  increasing  the  production 
of  sogar  in  Louisiana  is  to  build  lovces.  I  expect  to  make  300  hogsheads  of  sugar  this 
year.  In  three  years  I  could  increase  the  amount  to  1,200  were  I  secure  Irom  overflow. 
*  *  *  Some  think  a  change  of  seed  would  be  an  advantage ;  but  with  security  from 
orerflow  we  can  make  large  crops  with  the  cane  we  have  at  present. 

A.  J.  J.  Basbis,  Tene  Bonne  Parish : 

I  am  the  proprietor  of  three  plantations  in  this  State,  and  am  unable  to.  cultivate 
any  of  the  tnree  on  account  of  overflows ;  nor  am  I  the  only  one  so  situated.  There  are 
iUxoB  thonsands  of  pounds  of  sugar  omiuaUy  lost  to  our  markets,  thereby  increasing  our 
importations  and  losing  to  the  country  millions  of  dollars.    In  my  opinion  the 
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efficacious  mode  of  si  voiding  this  los8  is  for  Congress  to  make  some  special  appropria- 
tions for  the  building  and  protection  of  oui-  levees,  the  govonuneut  retaininj^  control 
of  tlieui.  This,  I  finuly  beli(ive,  is  the  he^t  and  only  way  by  which  our  HUgar-intercst 
can  be  i^romoted  and  our  importations  diminished. 

F.  L.  CLAIB0KN13,  Point  Coupee  Parish  : 

The  sugar-lands  of  Louisiana  can  be  made  to  produce*  all  the  sugar  that  is  required 
for  consumption  in  t  lie  United  States,  and  to  spare.  It  is  true  the  sugar-cauc  belong 
to  the  tropics — it  is  an  exotic  here — but  American  skill,  industry,  and  iuveutivc  ingie- 
iniity,  and  improve*!  and  inii)roviug  modes  of  cultivation,  will  enable  the  Louisiana 
planter  to  make  as  much  sugar  as  can  bo  extracted  trom  cane  anj'whero  else.  *  *  • 
A  commission  of  throe  practical  and  iutelli|?ont  planters  should  bo  sent  to  where  the 
cane  is  indigenous  to  impoi-t  selected  seed  lor  equal  distribution  among  all  tho  sugar- 
planters  of  the  State.  ♦  *  *  There  is  cane-land  enough  in  Louisiana  to  inalic  one  and 
ahalfmillion  hogsheads  of  sugar,  ifthe  levees  on  the  ^lississippi  are  built  up.  Ooodand 
sulHcient  levees,  cai)able  of  securing  the  Louisiana  sugar-l>elt  from  ovcrllow,  can  only 
be  iiiado  through  gt)vernment  tud,  Let  Conijress  aid  us,  and  we  will  reclaim  sugar- 
land  enough  to  supply  the  United  States  and  to  export  largely ;  thereby  the  cotton 
and  sugar  interests  would  be  developed  to  so  great  an  ext<jnt,  that  in  three  years  the 
goverimient,  through  increastid  imi>orts,  would  be  reimbursed  three  times  over,  and 
the  internal  trade  and  traffic  between  the  States  would  be  enormously  increased 

W.  H.  Ballard,  Ascension  Parish: 

The  govenmieut  could  render  us  great  assistance  if  it  would  send  to  the  State  bct- 
eral  practical  chemists  during  sugar-making  to  watch  the  process  and  to  devise  means 
for  destroying  the  coloring  matter  and  for  removing  the  vegetable  impuiities  existing 
in  the  cane-juice.  In  order  to  give  our  sugar  and  sump  a  good  appearance,  we  use  the 
fumes  of  sulphur  to  destroy  the  coloring  matter,  which,  when  combined  with  lime,  that 
is  used  for  removing  other  impurities  in  the  juice,  renders  the  sugar  highly  dollques- 
cent,  causing  it  to  run  off  in  the  shape  of  molasses.  This  entails  considerable  loss.  It 
is  also  desirable  to  devise  means  by  which  to  check  fermentation  in  the  molasses.  If 
is  rarely  the  case  that  planters  pretend  to  know  any  thin  jq;  about  the  handling  of  the  jjoice 
in  order  to  make  good  sugar.  Through  proper  instnictions  furnished,  the  govemiufint 
could  accomplish  a  gi'eat  good,  saving  us  from  an  immense  loss  in  handling  the  Juice, 
and  increasing  the  production  of  sugar  correspondingly.  Besides  this,  and  the  impcff* 
tatiou  of  new  varieties  of  cane,  I  do  not  know  that  the  government  could  partioaladj 
serve  us. 

Joseph  ANasR,  Iberville  Parish : 

Su^ar-culture  in  ante-helium  times  was  by  far  the  most  profitiiblo  crop  the  faxmff 
could  cultivate,  and  since  the  war  it  has  proven  even  more  so.    I  have  been  a  practical 
sugar-planter  for  forty  years  on  the  Mississippi,  and  through  many  vicifisitndjos,  with- 
out much  loss.    I  iind  our  methods  of  production  and  manipulation  8usce])tible  of 
great  changes.    As  to  the  best  method  ot  jiromoting  this  great  and  growing  interest, 
the  first  step  must  bo  taken  by  the  government  in  the  reclamation  of  the  low  landi^ 
upon  which*,  princix)ally,  sugar-cane  is  j^own.    The  country  especially  adapted  to 
sugar-culture  is  that  portion  of  the  alluvial  region  bordering  on  the  Mississippi  below 
Vieksburg.    The  present  producing  capacity  of  our  State,  by  a  proper  system  of 
national  levees,  can  bo  increased  300  per  cent.     *    •    •    Fifty  years'  experience  fa 
his  State  has  demonstrated  the  utter  futility  of  the  State  attempting  to  keep  up  ifs 
>wn  U.^ve.es.    Legislation  of  a  national  character  is  necessary  to  a  reolamatiou  of  tiM 
ow  lauds.    Sui)posc  all  the  riparian  and  interior  communities  of  this  State  wore  pro- 
ect^d  from  the  Mississippi  south  of  the  Arkansas  line,  the  levees  above  beinj^  in  Dad 
condition ;  if  a  break  occur,  the  water  will  come  south  through  the  Yazoo  "Valley  on 
he  one  side  an<l  break  through  the  Bayou  Macon  Hills  from  the  Saint  lYancis  Vallty 


n   i 


Miiost  rank  of  sugar  production.    *    *     *    Government  might  assist  us  iu  the  way 
importiii;;- tropical  seed,  as  some  of  our  cane  has  very  much  degenerated,    •    •    • 
''v  Ijiiids  rea<lily  yield  me  a  net  income  of  JgKiO  per  acre. 

JOHN  l)y:viOND,  Xew  Orleans: 

vould  suggest  one  thing  that  I  think  of  grave  importance,  and  that  is  the  deter- 
1  i..ttion  of  some  methiul  of  outlet-drainage  by  a  combination  ()f  small  proprietoxa. 
'■'mi:;  far  large  «^st?ates  have  been  the  rule  in  Louisiana,  and  the  outlct-dmnago  has  been 
../laini'd  h^,•  digging  large  canals  long  distances  to  lower  levels,  or  by  digging  caiiAla 
',nd  ele\:»t Mig  the  water  from  the  same  and  throwing  it  over  ancl  beyond  the  i-ear  pio- 
ectiou  levees  by  means  of  lai*gc  drainage- wheels,  such  as  are  used  in  Holland.  I  have 
V*  ^rer'^'i  "-le  ^    tJ.«eA  v^hn^i^,  ^h^'^'*  w'U  throw  out  about  50,000  gallons  of  water 
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per  minnto,  auil  tlio  wheol,  eiigiuo,  boilers, foundations^  «&c.,  and  about  |  milo  of  caiialy 
H)  feet  wide  and  5  f4'<tt  detqt,  buvo  cost  me  ^Lo^iXK)  cosh.  It  is  this  drainage  matter 
that  iutertorca  with  small  ]>ropnotoi>ihipA  in  Loaii>iana.  lu  UoUaud  tlioy  organize 
LiH'al  draina^o  tlistricts,  calling  them  Volders ;  and  Ihoy  are  duly  surveyed,  inclosed  by 
lovtH's.  or  dikes,  as  tJu>y  ai*e  called,  and  duly  drained  by  steam  or  wind  wheels.  This 
I  undurblaud  to  be  done  by  eoniuiissionei*s  dec  led  by  the  proprietors,  and  managed 
iierhaps  as  a  bank  or  incon>omt4>d  company,  under  the  so-calltMl  Folder  laws,  the  cost 
iu'ing  asseatiudini  all  the  land  inclosed  within  the  Voider.  I  owu  many  thoutjuind  aorea 
uf  laud  in  Louisiana,  and  all  that  is  uiulor  cuhivatimi  is  drained  Uve  feet  below  the 
level  of  tho  laud  artificially,  at  an  oxponse  of  less  than  ^  per  acre  per  annum.  Not 
oue-4)uarter  of  this  laud  would  produce  good  crops  without  artitlcial  drainage.  Should 
I  sell  forty  acres,  the  x^urchasei'  wouhl  at  once  have  his  di'aiuage  closed,  or  be  com- 

Ei'lletl  to  uiake  some  Umporary  arrangement  with  mo,  and  hence  but  a  few  such  sales 
avc*  been  made;  h-uI  I  do  not  see  how  they  can  l)e  in  the  best  alluvial  landH,  which 
are  all  low,  iiutil  this  jiroblcui  is  solved.  They  have  becu  solviug  it  iu  Ilolland  for 
live  huudr4?d  years,  auil,  I  presume,  have  a  full  code  of  laws  iu  relation  to  the  matter. 
I  thiuk  you  caif  haiilly  do  any  greater  sei'vice  to  the  sugar  industry,  and  particularly 
to  the  livoUmeu  aud  small  ])roprietors,  than  by  obtaining  these  laws  and  translating 
them  into  Knglish^  aud  circulating  the  some  in  Louislaua. 

Charles  Starr,  Saiut  Martin's  Parish : 

Louisiana  should  prixluce  sugar  enough  for  the  whtde  nation ;  but  one  great  draw- 
back is  the  want  of  caxntal,  as  the  most  of  the  planters  were  ruiued  by  the  war,  aud  tlie 
reported  violence,  &c.,of  the  peox>le  liave  di>terrcd  Northern  men  from  coming  iu.  So 
far  as  I  can  Judge  (and  I  have  had  exceptionally  j^immI  moans  for  information),  no  North- 
ern man  who  mi  nils  his  business  has  had  any  diillculty.  I  am  well  kuowu  as  a  pro- 
nounced Republican,  aiul  openly  voted  for  Hayes  and  Wheeler ;  and  no  one  has  giveu 
me  the  cold  shoulder.  It  seems  to  me  unfortunate  that  the  treaty  with  the  Sandwich 
Islands  admits  sugar  free,  for  two  reasons :  First.  I  had  been  informed  that  the  farmers 
of  CaUforuia  were  going  largely  into  beet-s  for  sugoi*,  it  having  been  ascertained  that 
the  climate  and  soil  of  that  Slate  were  exce|)tioually  favorable  for  sugar-beets.  As  a 
result  of  the  treaty  that  onterprist^,  I  am  informed,  has  been  abandoned.  Second. 
Although  the  area  of  laud  for  sugar-cane  in  those  islands  is  not  ver^"^  large,  the  area, 
for  fraud  stn^ms  to  be  unlimited.  No  doubt  attempts  will  bo  made  on  an  immense  scale 
to  laud  cargoes  of  Kast  India  sugar  there,  refine  it,  and  ship  to  the  United  States  and 
elsewhere.  It  is  true  that  the  consuls  aud  others  may  have  instructions  from  the  goy- 
cnuiieut  to  look  closely  after  the  matter,  but  the  lndu<:(^meiits  ftir  fraud  will  be  enor- 
mous, and  it  Avill  take  a  good  deal  of  virtue  t4)  withstand  them.  In  answer  to  the 
iiuiuiry,  **Wliy  cauuot  sugar  be  raised  hi  small  (quantities  by  the  nj^groi'H  and  others, 
and  small  or  portable  mills  and  evaporators  be  used  for  manufacturiug  the  wuuef  I 
reply  tluit  the  best  mills,  with  steam-uower,  do  not  get  more  than  two-thirds  of  the 
saccharine  matter  from  the  cane,  and  tiie  horse-mills  very  much  less,  and  cousiM|ueutly 
they  aiv  very  wasteful.  Various  plans  have  been  iulopte<l  to  supplement  the  milJs 
ruu  by  steam,  aud  some  of  them,  apparently,  have  made  considerable  gain;  aud  as  a 
good  deal  of  invention  is  enlisted  in  the  enterprise,  we  may  fairly  look  for  considerable 
gain  in  the  pixiduct  of  the  cane.  The  true  interest  of  the  small  farm(>.rs  is  a  union  for 
a  good  apparatus;  or,  where  they  are  within  reach  of  a  steam-mill,  &c.,  either  to  sell 
their  cane  or  have  it  made  up  on  shares.  Around  my  xdantation  are  many  small  planters, 
black  aud  white,  aud  they  have  hud  their  crops  made  up  at  my  sugar-house,  and  are 
iucreasing  the  production  of  cane  aud  diminishing  that  of  cotton.  This  isthe  true  policy, 
aud  will  uirgely  add  to  the  production  of  sugar. 

Messrs.  A.  Thompson  &  Co.,  New  Orleaus: 

We  have  tried  to  gather  and  place  in  the  hands  of  the  doi).nrtnicnt  all  inf))rmatioQ 
in  our  power,  in  view  to  aid  in  ftirthering  the  interests  of  the  i»nKluction  of  sugar. 
The  area  of  laud  adapted  to  the  production  of  the  sugar-cane  is  adequate  to  fliniidh 
the  United  States  with  enough  sugar  for  their  consumption  if  under  pi-oper  cultiva- 
tion. Taking  the  Mississippi  river,  from  the  parish  of  t*ointe  Cou]H5e  down  to  within 
a  few  miles  from  its  mouth,  both  of  its  banks  are  lined  the  whole  length  with  sugar- 
estates  uneriualed  for  the  richness  and  fertility  of  the  soil,  especially  the  i)arishes  of 
Ascension,  Saint  James,  Saint  John  the  Baptist,  and  Saint  Charles,  and  ))eU»w  the  city 
the  parish  of  Plaquemines,  known  be  lore  the  war  as  the  Empire  Parish  for  the  rich- 
ness of  its  productions,  and  now  the  great  rice  and  orange  growing  parish  of  the  State. 
We  have  also  the  lands  along  tlie  Bayou  La  Fonrche,  a  nch,  black,  and  exceedingly 
fertile  soil,  and  showing  this  year,  so  far,  the  largest  canes  and  most  promising  crops. 
We  must  especially  re^Hirt  that  portion  of  thi;  country-  formed  of  the  ])arishes  of  Saiut 
Maftin  and  Saint  Maiy,  along  the  Bayou  Terhe,  and  known  as  the  Attakapas  region. 
Many  Northern  and  Western  capitalists,  «'liannetl  by  the  beauty  of  the  country  and 
the  salubrity  of  its  climate  aixl  fei-tility  of  its  soil,  have  purchased  large  plantations, 
aud  are  yearly  turning  out  paying  crops,  some  of  them  shipping  direct  to  Northern 
markets.    Among  these  planters  a  few  have  iutroduced  the  system  used  iu  the  I^exujJi 
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West  India  Islands  of  central  sugar-mills,  and  are  buying  tbo  cane  gro\ni  in  Xm 
neighborhood,  thus  enabling  the  small  planter  to  raise  a  crop  and  sell  it  mthont 
expense  of  machinery  for  grinding,  &c.  If  this  system  were  more  in  vogue  we  haYO 
no  doubt  that  a  great  portion  of  our  uncultivated  lands  would  be  farmed  out  and  cul- 
tivated by  small  planters,  and  add  thereby  greatly  to  the  general  prospezi^. 

There  is  one  orawback,  however.    In  the  tropical  countries  the  grinding  is  not 
interfered  with  by  cold  weather,  while  in  Louisiana  it  has  to  be  got  through  in  the 
shortest  time  to  avoid  frosts,  &c.,  and  the  country  is  yet  too  sparsely  populated  to 
furnish  enough  of  material  for  these  mills  to  be  worked  with  success;  but,  however, 
some  of  the  Surge  planters  are  beginning  to  try  this  system  of  buying  canes  outside  of 
their  own  cro^s  and  grinding  them  in  their  mill.    We  have  also  to  mention  the  Bocar- 
producing  regions  of  Red  River,  composed  of  the  parishes  of  Rapides  and  AvoyeueB, 
where  the  culture  is  increasing  every  year,  producing  a  good  sugar  and  a  rich,  thick 
molasses,  reddish  in  color,  and  unequaled  for  grocers'  trade.    We  would  recommend 
that  your  department  publish  in  some  pamphlet  form  statistics  showing  the  advan- 
tages of  sugar-producing  districts  in  this  State,  and  thereby  insure  immigration  to  a 
magnificent,  fertile,  and  most  healthy  part  of  the  United  States.    The  yellow  fover, 
which  is  sometimes  brought  to  this  city  by  vessels  from  Cuban  or  South  AmeiiesB 
ports,  seldom  extends  into  the  country ;  and  New  Orleans  is  this  year,  aocoiding  to 
statistics,  the  healthiest  city  in  the  Union.    We  would  also  suggest  that  the  depart- 
ment afford  to  sugar-planters  all  facilities  of  knowledge  of  improvements  here  and  in 
foreign  countries  on  boiling  and  making  sugar,  and  especially  experiments  in  ^uuul^ 
ing  and  fertilizing  the  land,  &c,f  and  that  the  government  establish  a  chemical  labor- 
atory to  analyze  the  different  soils,  and  give  information  as  to  the  proper  fertiliseri 
required  to  increase  the  growth  of  the  cane.    It  could  be  established  in  the  cnatom- 
house  or  other  central  government  building  in  this  city.    This  we  consider  one  q{  our 
greatest  needs.    The  government  should,  through  its  agents  abroad,  procure  seeds  of 
the  different  kinds  of  canes,  and  distribute  the  same  among  the  planters,  or  sell  it  at 
a  nominal  price.    Experiments  could  then  be  made  to  test  the  best  kind  adapted  to 
the  soil  and  climate.    We  have  ourselves  made  experiments  on  the  Bourbon  and  Javik 
or  ribbon-cane,  and  find  that  the  latter  has  nearly  doubled  the  yield  per  acre:  i.  e^ 
where  we  made  1,200  to  1,500  pounds  of  sugar  to  the  acre  before  using  the  riobon- 
cane,  we  have  doubled  the  quantity  since  using  it,  and  furnish  our  own  experience, 
which  we  trust  may  be  useful  for  the  planters  at  large.    The  Otaheite  cane  was  laigely 
cultivated  before  the  war,  but  has  since  degenerated.    It  is  very  sensitive  to  frost,  and 
has  been  replaced  by  the  Java  and  Bourbon  on  that  account.    Tour  attention  is  espe- 
cially callea  to  the  above,  as  the  want  of  good  seed-canes  is  one  of  the  most  pressmg 
of  our  planters,  and  we  think  that  the  government,  with  its  numerous  agent^  is  nat- 
urally the  one  whom  they  should  look  to  in  this  matter.    Many  planters,  as  thoir 
means  increase,  are  leaving  the  old  system  of  open  kettle  and  adopting  the  vacamn 
pans  and  centnfneals,  thereby  increasing  the  quantity  and  improving  the  quality  of 
their  products,  and  by  the  employment  of  an  adequate  number  of  mechanics  to  attend 
to  this  more  inloicate  machinery,  are  adding  to  tne  general  prosperity.    The  fean  of 
crevasses  or  overflows  have  from  year  to  year  caused  serious  apprehensions  among  the 
planters  on  the  Lower  Mississippi.    The  Bonnet  Carr6  crevasse  (not  yet  closed)  has 
ruined  many  a  planter  and  brought  desolation  on  several  hitherto  fertile  and  rich 
estates.    In  view  of  this,  we  strongly  recommend  that  the  ceneral  government  take 
entire  charjg^e  of  the  levees  and  place  them  under  the  control  of  officers  of  the  Uidted 
States  Eng^eer  Corps.    We  think  the  present  system  of  determining  the  classification 
of  sugars  imported  from  foreign  ports  detrir'  ntal  to  Louisiana  sugars,  indadve  to 
fraud,  ^d  not  proper  to  fully  ascertain  the  ex    t  grade  of  the  sugar,  ana  would  sen* 
ously  recommend  that  the  test  be  made  by  poianzation  as  well  as  color,  else  we  do 
not  see  how  it  is  possible  to  arrive  at  anything  like  a  correct  or  definite  classification. 
Ine  of  our  present  utmost  needs  is  labor,  which  is  scarce  and  wanted.    There  aie 
iUgar-lands  along  the  Gulf  coast  which  are  now  lying  in  waste  and  unprodnotivenesi. 
act  only  in  our  own  State  but  also  in  Alabama,  Florida,  and  Texas,  and  if  labor  could 
)e  had  and  the  surplus  jpopulation  of  Northern  cities  be  made  to  understand  the  cnl* 
^vation  of  these  lands  it  would  add  cpreatly  to  the  prosperity  of  the  country  at  large. 
;he  colored  laborers  are  working  well,  being  promptly  paid^  and  as  a  general  rule  all 
ntercourse  between  the  planters  and  their  hands  is  as  desirable  as  can  be.    We  are 
irselves  owners  of  a  large  plantation  below  the  city,  employing  quite  a  large  number 
-a'  hands,  and  find  them  happy  and  contented,  never  giving  us  the  least  trouble,  and 
working  well.    In  conclusion,  we  will  say  that  we  are  pleased  to  see  the  government 
i*ying  to  promote  and  encourage  what  will  be  one  of  the  largest  agricultural  products 
/i  the  country,  and  we  shall  t&e  pleasure  in  furnishing  the  department  with  aU  the 
nformation  in  our  power  concerning  the  coming  crop,  which  so  fkr  promises  well  and 
Till  probably  exceed  the  late  one  by  about  5,000  to  10,000  hogsheads,  with  an  average 
^''^a  of  molasses. 

^y  W.  BBiCKELLy  New  Orleans: 

"  fx  half  of  Octo^'^^  and  all  of  November  and  December  we  want  a  large  number  of 
^'XTirintrni^n  .-    loi-  ^o.Vr  Af   >n'   Aw^p  of  cauo.    We  waut  them  for  both  indoor 
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aid  outdoor  work;  and,  to  extend  onr  operations,  we  shall  want  them  afterward.  * 
*  Beyond  question,  white  immigration  is  necessary  to  the  development  of  the 
oontry,  as  the  development  must  take  place  on  the  system  of  small  farming  and  cen- 
ral  sngar-housesy  the  growth  and  the  mannfactoro  of  sugar  being  separate  industries, 
int  immigrants  who  come  here  and  go  to  work  for  wages  with  the  large  planters  for 
•ne,  two.  or  three  vears  will  be  best  off;  as,  while  becoming  used  to  tne  climate, 
hey  are  learning  all  about  cane  cultivation  and  are  laying  up  something  to  make  a 
leginning  themselves.  •  •  *  Although  making  sugar  on  a  large  scale  is  fairly 
profitable  to  the  large  planters,  it  is  infinitely  more  so  to  the  small  ones,  especially 
hose  who  take  their  cane  to  another  man's  mill  and  keep  their  capital  in  the  culture, 
rhe  Western  farmer  knows  no  business  so  profitable.  We  of  the  South  always  knew 
hat  the  white  man  could  work  here  as  well  as  the  negro. 

John  C.  Gofield^  Ascension  Parish: 

An  nbstacle  in  the  way  of  the  production  of  suf^ar  in  this  country  is  the  expense  of 

chineiy  required  in  the  re-establishment  ol  the  old  plantations  devastated  by 

no  n  mT,  and  few  persons  are  willing  to  incur  such  heavy  expense  without  some  assur- 

noe  that  the  laws  will  be  permanent  and  their  investments  seculred  against  changes 

the  policy  of  the  government.    Many  plantations,  also,  now  cultivated  in  cotton, 

Axgbt  be  transformed  into  sugar-cane,  and  in  a  very  few  years  enough  sugar  could  be 

•rmlaced  to  supply  the  entire  consumption  of  the  United  States.      ^    *     *     Sug^ar- 

lanting  does  not  admit,  unless  in  very  favorable  situations,  of  the  raising  or  growing 

f  our  own  supplies  of  provisions,  and  our  food,  machinery,  dsc,  must  be  supplied 

hiefly  by  the  Western  and  Northern  States.    On  that  account  there  is  a  reciprocity 

f  hoi       interests  to  be  obtained  by  the  enactment  of  i)ermanent  revenue-laws  to 

(  the  production  of  sugar.    The  greater  the  number  of  plantations  brought 

— tnre.  the  greater  demand  will  there  be  for  provisions  and  machinery  £com 

ist  and  North. 


k««7 


Si      JEL  Cragin,  Terre  Bonne  Parish : 

Anyth  :  the  department  can  do  to  introduce  a  cheap  and  good  fertilizer  suitable  to 
or  soil  teuii  crop  would  greatly  stimulate  the  sugar-industry. 

J.  M.  HowELLy  La  Fonrche  Parish : 

Nine-tenths  of  the  sugar-lands  are  subject  to  overflow ;  and  as  the  growine  of  a  sugar- 
rop  requires  the  expenditure  of  a  lar^e  amount  of  money,  people  are  loatn  to  engage 
1  such  enterprises  on  a  large  scale  with  the  little  protection  they  now  have  against 
he  disasters  of  an  overflow. 

H.  Von  Phul,  East  Baton'Bonge : 

The  first  matter  for  consideration,  for  it  is  vital  in  importance,  is  the  immediate 

doption  of  a  new  and  important  levee  system— one  that  wiU  be  complete  and  satis- 

aotory  in  aU  its  details.    You  are  doubtless  aware  that  under  the  old  r4ffifM  the  ripa- 

ian  proprietors  were  obliged  to  build  and  keep  in  repair  their  levees.    Since  the  war, 

^wingto  our  imxmveiished  condition  and  the  ravages  entailed  by  the  war,  this  system 

s  found  impracticable.    The  State  resorted  to  a  general  levee-tax ;  but  this  system, 

wing  to  a  bankrupt  treasuij,  depreciated  State  bonds,  and,  I  fear,  dishonest  State 

IBcials,  has  resulted  most  nniortunately,  and  was  found  to  be  futile.    Our  last  legis- 

atnre  again  threw  the  responsibility  of  maintaining  our  levees  upon  the  riparian  par- 

ihes ;  but  this^  for  reasons  given  above,  wiU  be  found  impracticable. 

The  opinion  is  now  generu  that,  owinff  to  the  impoverished  condition  of  the  South, 

b  will  be  impossible  for  her  to  build  and  maintain  her  levees  without  the  aid  of  the 

ral  ffovAmmATit ;  and  as  this  important  subject  has  been,  and  wiU  again  soon  be, 

'ie  C  consideration,  I  respectfully  refer  you  to  our  petition  for  fuU  par- 

tra       Muo  uu|M>rtaiit  subject,  which  I  think  cannot  be  regarded  otherwise  than 

A.    We  therefore  hope  that  the  general  government  will  either  build  and 

^      iM.  vhe  levees  along  the  great  highway  or  lend  aid  in  so  doing.    This  done,  and 

M.  oubjects  receiving  due  attention,  the  prosperity  of  the  South  and  the  sugar- 

u  1  of  Louisiana  would  rest  upon  a  solid  foundation.    Then,  and  then  onl^, 

fk     A  »e  realized  the  most  sanguine  expectations.    In  short,  with  our  climate,  soil. 

jum^  j        natural  advantages,  there  would  be  no  estimating  her  capacity  or  the  limit 

0  x<HW>urces. 

y      [  in  importance  to  our  levees  I  regard  the  immediate  establishment,  by  State 

.  ui  1      srwise,  of  an  agricultural  station  or  esqperimentsd  farm.    We  live  in  an  age 

rx  won«x     ol  progress  and  general  improvement^  and  it  is  important  that  agriculture 

k«^p  pace  with  this  onward  march.    Individual  experience  is  too  slow  for  the 

>.  particularly  is  this  the  case  for  a  satisfEUStory  and  successful  progress  of  the 

interest ;  but  with  the  aid  of  an  experimental  farm  important  facts  could  soon 

..  ^     .bliahed,  the  benefite  of  which  to  the  planters  and  States  could  never  be  fiQly 

1  ed.    Up  to  the  present  time  few  inteUigent  esqperiments  have  been  made  in  the 
onltivation  of  the  sugar-cane.    This  is  not,  in  my  opinion,  owing  to  a  want  of 
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the  proper  disposition  or  want  of  intelligence  on  the  part  of  the  planters,  but  owing 
chiefly  to  the  great  expense  and  risk  that  such  expciinieuts  entail. 

With  the  aid  of  well-conducted  experimental  farms,  the  following  information  could, 
in  a  few  years,  bo  given,  the  benelicial  results  of  which  wouhl  be  uicalculable: 

1st.  What  is  the  best  time,  aud  what  the  best  method,  to  iilant  cano  f 

Sid.  Wliat  is  the  best  time,  and  what  the  best  metho<l,  to  secure  seod-canfi  I 

3(1.  What  is  the  best  method  of  securing  rat  toon  and  stubble  cancf 

4th.  What  is  the  best  method  of  cultivating  plaut-cane  ? 

5th.  WTjat  is  the  best  method  of  cultivating  rattoon  and  stubble  cmie  f 

Cth.  What  is  the  best  method  of  cutting  cane  for  the  null,  with  the  view  to  tbi 
future  preservation  of  the  plant  or  stubble  / 

7th.  Is  not  the  practice,  now  in  general  use,  of  hilling  cane  dotriynentftly  cutting 
cano-roots  injurious,  &c.  ? 

8th.  Is  not  llat  cultivation  of  the  cane  in  accordance  with  its  natural  growth,  and 
hilUjig,  as  now  pivicticed,  injurious  f 

Uth.  What  is  tlie  best  method  of  rotating  lor  cane-croi>s  T 

10th.  Which  is  preferable,  machine  or  hand-ho(»  for  digging  off  stubble-caoe  f 

llth.  Which  is  preferable,  machine,  horse-hoe,  or  hand-hoe,  for  '' laying  by"  pUst- 
cane  f 

12th.  What  is  the  l>est  fertilizer  for  cane  t 

13th.  What  is  the  best  method  of  feeding  a  cane-carrier  so  as  to  obtain  firom  the 
mill  the  In^st  results  ? 

14th.  What  process  for  extracting  the  cane-juice  by  the  aid  of  the  mills  now  in  am 
is  preferable  f 

15th.  Can  cane-juice  be  iini)roved  by  settling  in  tanks  or  otherwise t  If  ao,  iriuiftii 
the  best  method,  and  how  long  should  it  stand  ? 

16th.  What  is  the  market- value  of  sirups  (deusit^^and  polarization  being  given) « 
compared  with  sugars  ? 

In  my  remarks  regarding  the  cultivation  of  the  cano  ami  how  be^t  to  extend  tiw 
same,  I  shall  not  enter  into  details  of  the  operation,  which  is  familiar  to  most  persons 
interested,  but  shall  simply  make  Diention  of  what  1  regard  the  errors  of  the  present 
system,  and  will  prefact;  my  remarks  by  obsia'ving  that  the  genius  of  Amerioan  agri- 
culture is  too  superiicial.  We  waut  better  farming,  U^ss  area  of  land;  in  e^ort,V6 
must  cultivate  better  and  do  more  of  i*^^  than  formerly.  How  this  is  to  be  accom- 
plished is  the  ([uestion  that  must  be  solved  satisfactorily  before  we  can  hope  for  ft 
decided  improv<^ment  or  extension.  All  lauds  intended  to  receive  plant-cane  must  be 
thoroughly  brok^^i  by  at  least  four  mules,  with  the  best  imi)roved  plow,  and  in  the 
fall,  if  possible.  Deej)  plowing  Ls  indispcnsabh?,  for  upon  it  depends  the  sneoessfiDd 
use  of  the  present  highly-improved  agricultural  implements,  now  happily  within  leftch 
of  all  that  desire  them,  and  by  the  aid  of  which  we  can  readily  pulverize  the  aoil  ind 
keep  it  in  the  desired  condition. 

I  am  fully  assured  of  the  fact  that  no  class  of  men  are  so  "  wedded  to  their  idoU" 
as  the  farmer  and  planter.  ''My  father  was  a  successful  jdanter;  he  cultivated  hii 
iields  thus  and  thus,  using  such  a  plow  and  hoe  (that  everlasting  hoe):  he  made  good 
crops.  It  is  tine  that  lands  were  freslu^r  than  now,  but  I  resi>ect  his  memory,  and 
shdJl  ever  do  as  he  did.''  This,  I  believe,  is  tlie  ai'gument  of  aU  the  good  old  planten 
and  farmers  of  the  country.  But,  with  all  due  respect  to  them  and  their  inheiitod 
opinions,  we  must  acknowledge  that  times  have  changed,  and  we  might  as  well 
ignore  the  steam -ciu.*  and  retui*n  to  the  old  stage-coach  as  adhere  to  that  everlasting 
hoe  aud  plow.  It  is  a  popular  enor  to  adhere  to  and  rely  exclusively  upon  the  plow 
and  hoe.  The  same  results  can  be  accomx^lished  by  the  use  of  the  present  improved 
agricultural  implements,  and  at  much  less  cost. 

To  illustrate :  one  man,  under  favorable  circumstances,  will  dig  off  the  soil  fiamf 
\SLj,  one  acre  of  stubble-cane  in  one  day.  Now,  with  the  aid  of  an  improved  stubbls- 
ligger  (such  as  I  have  used  for  thu  lyast  three  years)  one  boy,  seated  on  the  machine, 
ind  two  mules  will  acc(miplisli  the  same  amount  of  work  in  one  hour ;  and,  in  my 
')pinion,  the  machim^-work  is  in^nitely  preferable.  Again,  one  man  can  la^  by  (that 
s,  give  the  cane  the  last  working),  say,  one  acre  of  cane ;  with  the  aid  of  an  improved 
'orse  rotar^'-hoe  this  amount  can  be  accomplished  in  thii'ty  minutes,  by  the  aid  of 
.\vo  mules  and  one  man,  the  operator  riding  and  having  a  good  easy  time  of  it.  I 
night  continue  my  illustrations,  but  let  the  above  sullice.  What  I  wish  to  impress 
iX>on  the  planters  of  the  Sent  h  is  this :  too  much  reliance  is  placed  upon  the  hand- 
loe,  and  our  iields  in  consequencjc  are  badly,  if  not  too  expensively^  cultivated.  Hand- 
loeing  is  doubtless  necessary  for  afoul  drill,  but  only  then;  with  middles  kept  in 

.jrfect  order,  that  is  deeply  aud  thorougiily  pulveriz<?d  by  the  aid  of  an  improved 
.altivator,  all  tlie  necessary  work  can  b<i  accom])lished  by  the  aid  of  improved  imple- 
"cnts,  thereby  lessening  the  ex]>ense  of  cultivation. 
In  order  to  reduce  our  ex]K'nses  of  cultivation  we  must  lessen  the  hand-hoe  work 

his  can  be  to  a  very  great  extent  accomplished  by  increasing  our  team;  for  each 
dowman  ^"  ihnni.d  have  at  least  throe  mules.  A  full  team  and  the  use  of  improved 
«nTii<i*i-»on . .      ii     noi-i.     1,^  •*-'nTi«'*p  t'   r^nan  ^"nr  '»iu  crops  ouco  overv  Week.    With 
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regard  to  the  numofacturing  of  su^rar  from  tbo  cane-juice,  too  much  praise  caunot  be 
given  to  the  Augar-plantors  of  Louiaiaua.  They  have,  indeed,  exhibited  a  high  order 
of  int4«llifyence — B)mred  uo  expense  to  perfect  their  iuachiuer>' ;  and  to-day  I^uiidana, 
\rithju.st  pride,  cun  point  to  her  marvelous  achievements.  I Icr  sugar  will  compare 
fav4irabJy  with,  if  it  is  not  8Ui>erior  to,  any  other  made.  But  while  tl^  manufacturing 
of  the  caue-juice  into  sugar  has  been  i>erfect,  I  cannot  help  thinking  that  our  planters 
have  sadly  neglected  other  points  coimect«d  with  this  branch  of  the  liusiucss.  I 
regret  to  say  that  there  is  yet  a  great  want  of  diligence  and  pix>per  exercihi)  of  Judg- 
ment in  the  general  management  and  use  of  the  cane-mill.  For  the  past  two  seasons 
I  liuvc  had  i»ccasion  to  visit  some  of  the  largest  and  best-appointed  sugar-houses  in  the 
State.  These  establishments  wcrr^  manufacturing  beautiful  sugar,  the  apparatus  for 
manufacturing  b«ung  iaultless ;  yet  I  cannot  but  express  the  opinion  that  not  one  of 
those  I  visited  was  i-eturning  fail*  or  satisfactory  results.  I  found,  as  a  general  nUe, 
mills  running  at  too  great  speed,  great  negligence  in  feeding  cane-carriers,  the  bagasse 
absorbing  in  its  <.'xit  from  the  mill  largo  quantities  of  juice.  Few  mills  in  the  State 
are  realizing  for  their  owners  over  60  to  65  per  cent,  of  cane-juic«^  This  loss  can  in  a 
great  measure  be  reduced  by  proper  attention  to  the  adjustment  of  the  mill  and  great 
care  in  feeding  the  cane-carrier,  so  as  to  deliver  the  cane  to  the  mill  in  a  continuous 
and  uniform  quantity.  Having  given  this  snbject  close  attention,  I  .have  found  the 
best  results  by  adjusting  the  millto  receive  the  canes  from  the  carrier  only  one  cane 
deep,  but  uniformly  8i)read  over  the  entire  surface  of  the  carrier.  In  this  way  the 
supply  of  canes  enters  the  mill  regnlarly,  and  if  the  supply  is  oontiimous  the  pressure 
exerted  by  the  mill  is  uniformly  exerted  to  its  utmost  capacity.  Should  the  planter 
find  that  oy  such  a  feed  he  cannot  keep  a  supply  of  juice  sufficient  for  his  daily  neces- 
sities, he  will  find  it  greatly  to  his  interest  to  dispose  of  his  mill  for  one  of  greater 
capacity.  It  is  a  well-known  fact  that  no  mill  has  yet  been  devisetl  that  will  extract 
all  the  cane-juice  known  to  be  contained  in  the  cane,  the  best  practicable  resiUtd,  as 
remarked  above,  being  from  GO  to  65  per  cent. ;  but  I  believe  that  a  large  majority  of 
the  planters  do  not  nialize  over  50  per  cent.  To  meet  this  difficulty,  we  here  present 
to  the  tronsideration  of  those  interested  several  new  processes : 

Ist.  The  Roliert  difi'usion  process,  which,  I  regret  to  say,  x)roved  nnsuccessful. 

2d.  The  Mason  process,  which  I  believe  possesses  many  advantages.  In  this  process 
the  inventor  deals  with  the  bagojtae  after  it  has  left  the  first  mill,  and  then  saturates 
the  bagobse,  after  which  it  is  canled  to  a  second  mill  and  a^ain  subjected  to  a  groat 
pressure.  By  this  process  the  inventor  claims  an  increase  ot  15  to  20  per  cent,  of  juice 
over  the  old  process. 

3d.  The  Mallon  process.  This  ])roce8s  has  been  in  operation  for  the  past  three  years 
on  Hollywood,  and  for  simplicity  and  insignificant  cost  recommends  itself  to  all  inter- 
ested in  the  sugar  interest.  The  apparatus  consists  in  placing  a  perforated  st«am-pipe 
in  the  cane-knife  or  return-plate,  and  applying  steam  direct  from  the  boilers  to  the 
cauc  while  i)assing  through  the  mill.  The  inventor  claims  an  increase  of  20  per  cent, 
over  the  old  process ;  and  the  practical  experiments  at  Hollywood  demonstrate  that 
72  per  cent,  has  Ix'en  obtained  from  old  stubble-cane  and  74  per  cent,  from  plant-cane. 
The  eost  of  making  tliis  aiiplication  to  the  mills  as  now  used  is  about  seventy-five 
dollani. 

I  believe  that  the  cane-planthig  int<)rest  is  fully  alive  to  the  importance  of  improv- 
ing the  lands  by  judicious  fertilizing ;  yet  the  question  of  the  best  fertilizers  for  cane 
is  not  easUy  determined.  Guano,  stable-manure,  cotton-seed,  and  cotton-seed  meal, 
and  other  spent  manures,  will  make  all  plants  grow  with  luxuriance ;  but  which  is  the 
best  fertilizer  for  the  formation  of  rich  saccharine  in  i\i^  sugar-cane  is  a  question  yet 
open  ibr  further  experiment.  From  all  I  can  learn  upon  this  subject,  I  am  of  the 
ojiiuion  that  the  formula  of  Air.  George  Vill6  is  the  best ;  the  component  parts  of  which 
artf  phos^diate  of  lime,  nitrate  of  potash,  and  sulphate  of  lime  in  due  proportions. 

There  is  yet  another  subject  well  worthy  of  due  considsration  of  both  planters  and 


open  kettles.  In  estimating  the  cost  of  manufacturing  sugar  upon  tlie  improved 
apparatus  of  the  day,  we  find  it  to  be  very  great,  requiring  an  expenditure  of  not 
less  tluu)  $20,000,  an  amount  tliat  would  purcnase  a  huge  and  valuable  su^ar-estate. 
I  am  of  opinion  that,  for  this  reason,  if  for  no  other,  the  manufacturing  oi  sugar  on 
most  of  the  ])lanrations  should  be  greatly  modified ;  in  fact,  I  will  ^o  further,  and 
state  that,  with  the  necessary  capital  and  ordinary  business  competition  of  refineries 
located  at  New  Orleans,  it  would  be  found  more  profitable  to  convert  cane-juicu  into 
well-concentrated  siru])  and  ship  direct  to  market.  The  advantages  of  this  system 
would  be  veiy  great.  First,  the  open  kettles,  the  steam-trains,  and  the  small  evapor- 
ating-paiw  in  use  upon  the  majority  of  the  plantations  can  make  sirup  equal  in  refin- 
ing quality  to  that  produced  by  the  most  approved  apparatus,  aa  it  is  only  in  the  last 
stages  of  the  operation  of  sugar-making  that  the  sirup  or  sugar  is  damaged  and  inte- 
rior sugar  made.  By  simplifying  our  present  method  of  converting  our  cane-juice  into 
simp,  say,  to  a  density  of  30^  to  35°  Beanmi^y  we  would  greatly  lessen  the  expense  of 


44 


REPORT  OP  THE   COMMISSIONER    OP  AGRICULTURE. 


mannfacturtng;  we  would  require  less  fuel,  would  dispense  with  skilled  labor^i 
coolers,  with  lon^  delay  in  ])otting  and  in  the  purging-room.  and  the  great  loss  in  t 
and  leakage  in  cisterns  and  elsewhere.    Finally,  but  not  least,  we  would  save 
time  in  tiudng  off  our  crops,  to  say  nothing  of  the  fact  that  our  produce  woujiu  «. 
ready  for  market  a  few  hours  after  leaving  the  evaporators.    The  only  objection  1 
see  to  the  adoption  of  this  system  and  its  practical  working  is  the  want  of  a 
for  the  sirup.    If  capitalists  would  erect  renneries  in  New  Oneans,  and  assure  ^m. 
that  they  would  pay  fair  prices  for  their  produce  in  this  shape,  I  cannot  help  thj 
it  would  be  mutually  profitable.    The  sugar-planter  would  get  the  full  value  *** 
produce,  and  the  renner  would  have  his  stocK  in  the  best  possible  shape  to  be  wu- 
verted  into  any  desired  quality  of  sugar. 

To  extend  our  sugar-interests,  we  must  lessen  the  cost  not  only  of  cultivation  but 
also  of  the  necessary  apparatus  for  taking  off  our  crops,  and  if  this  system  were  once 
established  it  would,  in  my  opinion,  give  a  great  impetus  to  business,  both  to  refinen 
and  planters. 


SUGAR  PRODUCTION  OF  THE  WORLD. 

Bonchereau,  in  his  Annual  Sugar  Report  for  1876-^77,  quotes  from  an  eminent  Eng- 
lish authority  the  following  tables  showing  the  production  of  cane  and  beet-root 
sugar  in  1875  in  the  producing  countries  of  tae  world: 

CROPS  OF  CANE-SUOAR,  IN  ROUND  NUMBERS. 


Tonii. 

Cuba 700,000 

Porto  Rico 80,000 

British,  Dutch,  and  Danish  West 

Indies 250,000 

Java 200,000 

Brazil 170,000 

Manila 130,000 

China 120,000 

Mauritius 100,000 

Martinique  and  Guadeloupe 100, 000 

Total  tons , 


Tods. 

Louisiana 75,000 

Peru 50,000 

Egypt 40,000 

Central  America  and  Mexico ....  40, 000 

Reunion 30,000 

British  India  and  Penang 30,000 

Honolulu 10,000 

Natal 10,000 

AustraUa 51,000 


BBBT-ROOT  SUGAR. 

Tods. 

GermanEmpire 346,646 

France 462,259 

Russia  and  Poland 245,000 


2,140,000 


Tom. 


Austria  and  Hungary 153,928 

Belgium 79,796 

Holland  and  other  countries ....      30, 000 


Total  tons 1,317,623 

The  following  extract  is  taken  from  ''A  Complete  Treatise  on  the  Fabricaticm  and 
Refining  of  Beet-Sugar,"  by  L.  Walkofl^  "proprietor  and  fabricator  of  sugar  at  Kah- 
nowka.  JPodolia,  and  member  of  several  learned  societies."  This  work  brings  up  its 
statistics  only  to  1872-^73. 

SUGAR  PRODUCTION  IN  DIFFERENT  COUNTRIES  IN  1872^73. 


ConntriM. 


lermany. 

'ttlMiB  ... 

.uitrii 

louiu** 
)wed6*. 
taly. 


II 


487 
304 
318 


290 
117 
29 
6 
S 
1 
S 


KUogramM.* 


3,050.645,600 
3,140,000,000 


3, 135, 000, 000 


30,000.000 


S- 


8<g 


KHogromi.* 
400,000^000 
860,000,000 

I  150,000^000 

305,000,000 
80,000,000 


135,000^000 


'ilogram  is  equal  to  8.304737  jMCUids. 
x'maS  Li  evidently  ft  clerical  or  typographical  error,  as  it  mokes  the  snfrar  prodnoed  nearly  doable  the 
-tiantitT.  of  the  raw  material  tram  which  it  was  extracted.    There  are  no  indications  that  the  conn  tales 
'^  "-'hicn  this  9MgtegfiXe  is  rer'«rted  received  any  sapply  of  raw  material  firom  abroad.    It  should,  tirob- 
.  ««Aa<)  ^  K/wTfMVk  «tf.  »»KA  nf\f      9«^ir»«>  «wk^r  n.*«  In  mant'  looalitiA"  '^^■'id  for  stodk.fsed. 
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CoDiitiiei. 

ies»-'Bs. 

109-70. 

IBTO-Tl. 

1871-Ta. 

■»--». 

308,140 
101,  S(» 
Sl.SOO 

ioiooo 

Tont. 

H,73» 

1 

Itau. 

Bz 

'S^SS 

as.  000 

Bja,2M 

84B.W3 

Ma,S8S 

es^ooo 

1,130,000 

INDS  IK  THE  StTGAE  PARISHES  OP  LOUISIANA- CENSUS  OP  1B70. 


. 

™.„.™. 

1 

!i 

40,0Sl 
5(.,3SS 

seIios 
as,  BSD 

15.330 

»:si3 

so,  45a 
ss,eio 

II 

10,S91 
16.13* 

S1.I390 

aa.083 

ss 

tit!. 

1,4M 

3B.MB 

'-nin's 

allocs 

« 

873.  eos 

1.  ass.  515 

118,  sa> 

M.  S.  BRlMOmB  ON  BAOASeE. 

New  Orleans,  Stpiemher  S,  1877. 
kit  Sir:  Permit  me  tu  Iity  before  jcon  tbe  result  of  a  sugar-crop  tu  Lonisiaua,  and 
npou  it  a  fe^  remsrka. 

eo  hundred  and  sevuiiiy  acres  tana  produced  14,366.336  pounda  cane,  or  38^1 
Ik  piT  acn;;  this,  put  ilirougk  tbu  mi U,  yielded  t<,0m,304  poundti — liii.d  pounds 
per  100  pounda  caiio.  TLIh  juico  nvaporatcd  left,  iu  masse  coito,  bugar  oud  roo- 
,  l,190,9f!7  pouuds;  C,T30,:!17  pounda  water  were  evaporated  and  2^838,430  pouuds 
roployed;  so  that  oacL  pound  of  coal  onlj' evaporated  2.37  pounda  of  water. 

euite . 1,130,987  pounds  =:  8.29  pounds  per  100  pounds  cane. 

sugar . 454,98!)  pounds  =:3.17  i)0und8  per  100  pounds  cane. 

d  sugar 220,490  pounds  =  1.53  pounds  per  100  poonds  cane. 

•ts 515,508  pounds^ 3.59  iioimdsiicr  100]touad8  cane. 

ouite =;14.85  pounda  per  100  pounda  j«icc  extracted. 

r,  14,36S,333  pounds  cane  contain  at  least  12,931,505  pounds  juice.  The  last  sea- 
lo  juice  vras  very  rich,  and  contaiucd,  at  a  low  calculati»n,  IH  per  cent.  masM 
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cnito ;  but  say  that  only  17  i)eT  cent,  of  it  conld  be  obtained,  then  12,931,5(^  X  .17  =s 
2,198,3^  pounds  mafise  cuito  should  have  been  obtained,  and  not  1,190,987. 

The  1,007,368  pounds  loss  would  have  cost  only  the  mcl  employed  in  its  mannfa 
ing  to  evaporate  5,738,000  pounds  of  water ;  "  one  pound  of  coal  should  easily  « 
ate  six  pounds  of  water" ;  956,440  pounds  of  coal,  or  5,314  ISarrels,  shonld  do  t      * 

This  is  equal  to 2 '^' 

500  hogsheads,  $3.50, $1^750;  barrels,  700, $1.35, $945 « 

Manual  labor  for  centnfqgalB,  &c 

6 

004,412  pounds  su^ar,  at  10  cents $60,44120 

402,947  pounds  molasses,  at  3  ce&ts  ...». 12,089  41 

$78,53061 

•         66,53061 

This  would  be  twice  more  money  than  was  cleared  on  the  crop.    Now  imagiQe  what 
is  the  loss  and  at  what  price  sugar  can  be  made. 
Very  re8T)ectfully, 

M.  S.  BRINGIEB. 
Mr.  W.  O.  Le  Due, 

Commissioner  of  Agricultwre,  Washington,  D,  C, 


[From  the  Department  Monthly  Beport,  January,  1873.] 
SUGAR-MAKINa  IN  THE  FRENCH  WEST  INDIES. 

A  system  of  central  factories  has  been  adopted  within  a  few  days,  in  the  VwnA 
West  India  islands  of  Martinique  and  Gnadelouxw,  for  the  manufacture  of  cmgar.  The 
system  is  a  Bubstitnte  for  the  long-practiced  method  of  making  the  sugar  by  indivldiiili 
npon  the  plantations  where  the  cane  is  produced.  The  design  is  to  separate  agrienltaie 
mmi  manufacture,  and  by  a  concentration  of  capital,  somewhat  upon  the  co-openAif« 
system,  to  accomplish  what  the  isolated  planter  was  unable  to  do.  The  eanpernuBiit, 
made  upon  a  large  scale  daring  a  series  of  years,  it  is  maintained,  has  fully  deoMi^ 
strated  the  soundness  of  the  principle.  The  central  factories,  or  usines,  as  thiey  mt 
called,  are  owned  by  joint-stock  companies,  by  which  the  sugar-cane  is  taken  from  the 
plantation  and  transported  to  the  mill  upon  railroads,  or  tramways,  constructed  by 
those  companies,  a  certain  percent,  of  the  value  of  the  cane  being  allowed  the  planto^ 
the  price  being  regulated  by  the  market  at  Point-k-Pitre  at  the  time  the  cane  ii  de- 
livered. The  system  seems  to  have  proved  a  success,  {Wording  to  the  mano^aotiBiiy 
interest  a  handsome  prolit^  and,  by  leaving  the  ][>lanter  free  to  devote  himself  to  Ins 
peculiar  vocation,  largely  increasing  the  cultivation  of  the  cane. 

The  government  of  the  island  of  Jamaica  recently  appointed  a  commission  to  visit 
the  French  islands  and  inquire  into  the  working  of  this  central  sugar-factory  Stystem. 
Tlie  Department  of  Agriculture  has  received,  through  the  Department  of  State,  the 
report  of  these  commissioners.  Their  examinations  were  made  during  the  last  som- 
mer,  and  the  results,  as  stated  by  them,  are  not  witJiont  interest  and  value  to  the 
sugar-producers  of  the  United  States. 

The  largest  central  factory  in  the  French  islands  is  that  which  is  commonly  called 
he  "Usine  d'Arboussier,"  at  Point-^Pitre  (Saint  Louis),  the  chief  commercial  station 
of  the  island.  The  factory  is  in  the  suburbs  of  this  sea-port,  and  is  constructed  \\\Hm 
he  grandest  scale,  having  all  the  improvements  in  machinery  and  the  manufacture 
/f  sugar  devised  by  modem  science.  The  cost  of  it  was  upward  of  a  million  of  dol- 
lars, and  its  capacity  of  manufacture  is  equal  to  10,000  tons  of  sugar  during  the  first 
dx  months  of  the  year,  which  is  the  manufacturing  season.  The  process  of  mimn- 
«cturo,  as  described  by  the  commissioners,  is  as  follows: 

*  The  canes  are  brought  by  the  planter  to  a  siding  of  the  main  tramway  on  his 

•:itato.    The  wagon  generally  carries  two  tons  of  canes,  and  one  mule  on  a  good  level 

»'*dinary  tramway  can  draw  easily  two  wagons.    The  wagon,  when  brou^t  to  the 

'11  itself,  conveys  the  canes  to  the  rollers.    The  bagasse  being  elevated  by  jwwer  to 

»irttform  over  the  boilers,  the  juice,  on  leaving  the  mill-beil,  falls  tlirough  thsee 

-miners  into  a  tank,  which  has  a  double  bottom,  heated  by  steam.    It  is  treats  bore 

^^  a  little  bi-sul{»faite  of  lime,  and  is  then  run  into  a  montejus.    This  montejus,  by 

-  ^^ui,  setKls  the  juice  up  to  the  clarifierB,  where  it  is  heated  in  the  onlinary  way  and 

mpereil  with  lime  properly.    From  this  it  is  passed  to  the  charcoal-tilters,  through 

.»;«!,  i-^  jT^'^v'itates,  ant     ^'^  pa^*"^  ^v  a  gutter  into  a  receiver.    From  this  it  is 

_—  .,/m44iri4  %n#    ^  i-Jl'^-v-    4,    >T  it'^am  into  a  cistern  over  the  triple-efiet> 
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torn  this  clet«m  it  graTitat«8  into  the  triple-effct,  passing  from  the  first  to  the 
>coiid,  and  from  the  second  to  the  third  hoiler,  m  the  attendant  wishes.  Wh^  it 
laves  the  boiler  it  is  immediately  passed  orer  new  rebumed  charcoal.  It  gravituten 
irough  this  and  falls  into  another  receiver,  from  which  the  vacnnm-pan  takes  it  up 
nd  boils  it  to  sugar.  The  first-qnality  sugar  is  generally  crystallized  in  the  pan,  and 
» then  dropped  into  sugar-lK)xc8,  which  stand  seven  feet  from  the  gronnd ;  under  those 
oxes  a  little  charging-ressel  runs  on  a  railway  that  is  hang  from  the  I>ottom  of  the 
4id  boxes,  aiMl  this  vessel  conveys  the  sugar  oVcr  the  oentrijfagala,  where  it  is  cured : 
he  niolusees  from  this  being  boiled  up,  when  found  in  good  condition,  with  ihc  sirup 
f  the  following  dav.  When  this  molasses  is  thick  and  clammy  it  is  boiled  into  % 
jUy  by  itsplt*  «iid  nropi)ed  into  sugar-boxes,  where  it  is  allowed  to  granulate  for  a 
umber  of  days.  This  makes  the  second-quality  sugar,  and  the  molasses  from  this, 
long  with  the  skinircings  and  subndings  of  clarifiers,  goes  to  make  rum.  The  juice 
hat  leaves  the  clarifiers  does  not  pass  over  fresh  charcoal,  but  follows  the  sirup  from 
he  triple-effet,  thus  assisting  to  wash  out  the  sweets  which  may  have  been  left  by 
he  sirup. 

^  The  weight  of  canes  delivered  at  the  factory  last  year  was  75,000  tons,  although 
b  was  a  season  of  drought.  The  factory  can  receive  100,000  tons  a  year.  Last  year 
,325  tons  of  sugar  were  obtained  from  66,725  tons  of  cane,  or  about  7|  per  cent.  In 
ipril  last  the  factory  company  declared  a  first  dividend  of  24  per  cent.  In  other 
rords,  a  net  profit  of  i|lf^l,5d5  was  made  upon  the  manufacture  of  66,745  tons  of  sugar 
tDd  182,796  gallons  of  nun. 

''The  processes  of  manulaoture  in  all  the  factories,  both  in  Guadeloupe  and  Martin- 
(lue,  are  identical,  the  only  diiTerence  beine  the  adoption  in  the  now  tactories  of  the 
ppliances  of  modem  science,  and  Improyedmechanical  and  other  arrangements.  The 
laiifioation  of  the  juice,  ite  reduction  to  simp  at  a  low  temperature,  the  perfect  crys- 
allization  and  color  of  the  sugar,  and  a  maximum  retnm,  are  obtained  by  repeated 
lltration  throng  animal  charcoal,  the  'triple-efiet'  and  vacuum-pan  processes,  and, 
of  all,  centrifugal  machines.  In  Martinique  the  mean  weight  of  c%nes  was  found 
•e  equal  to  26  tons  per  acre,  producing,  say  2}  tons  of  sugar,  and  the  sugar  sells  at 

•  ton. 

rhe  central  factories,  or  nsines,  are  reiiresented  as  in  the  hiffhest  popular  fiftvor. 

'Apital,  both  local  and  in  France,  is  freely  subscribed  to  establish  new  nsines  npon  a 

ge  and  extensive  scale.    Eight  of  the  factories,  at  considerable  cost,  have  been 

cted  within  the  last  two  years,  and  others  are  now  in  process  of  erection.    They 

0       Bvery where,  by  increasing  the  facilities  of  manufactnre,  to  have  stimulated  the 

(Luavers  to  uicreased  production  of  the  cane.    In  speaking  of  the  difierenoe  between 

he  tillage  of  those  who  sell  their  canes  to  the  usines  and  those  who  manufacture  at 

tome,  it  is  remarked  that  in  the  one  case  the  canes  are  no  sooner  out  of  the  fields 

ban  the  gangs  and  stock  are  at  work  preparing  the  land  for  the  next  crop,  and  all 

he  fields  are  tidy  and  clean.    In  the  other  case,  fields  are  left  to  take  care  of  them- 

elres  until  the  crop  season  is  over.    Estates  wnich,  before  the  establishment  of  the 

isines,  were  in  debt,  are  now  said  to  be  in  a  flourishing  condition,  and  others  which 

lad  almost  fallen  out  of  cultivation  are  now  making  excellent  crops. 

"  In  most  of  the  fiactories  hvdraulic  or  other  presses  are  employed  for  extracting  the 
eninants  of  juice  from  the  skimmings.    The  former  are  carefully  returned  to  the  clari- 

rs,  the  residuum  being  a  hard  cake,  which  is  used  for  fodder  and  manure.^' 


REPORT  OF  THE   SUPERINTENDENT  OF  GAR- 

DENS  AND   GROUNDS. 

SiB:  I  have  the  honor  to  submit  the  following  report  upon  some  of  the 
operations  of  this  division  during  the  past  year,  with  remarks  on  various 
subjects  in  resi)Ouse  to  inquiries  and  suggestions  made  by  correspondents 
>f  Uie  department. 

In  order  to  correspond  with  the  amount  appropriated  for  the  main- 
:euanee  of  the  grounds,  and  for  puqwses  of  propagating  plants,  it  was 
lecessary  to  reduce  the  working  force  previously  employed.  This  reduo- 
ion  has  precluded  the  imssibility  of  preparing  the  usual  number  of  plants 
br  distribution,  e8i>ecially  of  those  that  require  delil)erate  manipulation, 
rach  as  the  grafting  of  oranjje  stocks,  of  wliich  many  thousands  had  to 
)e  abaudouiHl,  the  propagation  of  ohves,  of  Japan  persimmons,  grapes, 
iber  plants,  &c 
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For  the  same  reason  no  additions  have  been  made  to  the  arh 
The  plants  already  established  are  progressmg  favorably,  both  in  n 
to  diisplaying  their  individual  characteristics  of  habit  of  growth  \ 
peculiarities  of  form,  and  the  general  landscape  eftect  to  be  dev 
irom  tiieir  combination  and  grouping. 

A  fiirther  extension  of  the  lake  surface  having  been  decided  upon,  fir 
the  better  accommodation  of  hardy  aquatic  plants,  a  commencem 
was  made  some  months  ago,  and  the  work  will  be  prosecuted  from  t 
to  time,  as  leisure  offers  opportunities  from  more  pressing  operati 
until  it  is  completed. 

RUSSIAN  APPLES. 

Several  years  ago  the  department  imported  from  Bussia  a  coUe 
of  apple-trees,  under  the  supposition  that  their  introduction  might  i 
in  adding  to  the  list  of  hardy  varieties  of  this  fruit  suited  to  the 
northern  regions  of  the  country.    These  were  planted  in  tJie  grou 
here,  and  scions  from  them  have  been  freely  distributed,  from  timo  w 
time,  in  various  sections  both  North  and  South ;  some  of  these       d 
already  produced  fruits  which  have  been  reported  upon  as  giving  pj 
ise  of  value.   About  one-half  of  the  originally  received  trees  have  frou 
here,  and  although  many  of  them  do  not  appear  to  reach  the  sts 
of  excellence  that  will  enable  them  to  compare  favorably  with 
products  here,  yet  there  are  some  of  more  than  mediocre  value,  i    m 
promise  to  be  worthy  of  culture  even  here  as  very  early  varietieB,    Iw 
object  of  their  introduction,  as  already  remarked,  was  for  the  pur 
experiment  in  the  JSTorthem  States,  so  that  their  behavior  here  is  no  cn- 
terion  of  their  value  for  the  localities  mentioned.    Numerous  c    [s  have 
been  made  for  a  descriptive  list  of  thet^e  apples,  as  valued  in  B* 
eluding  the  soils  best  adapted  to  them,  their  earhness,  lateness,  Kwp 
qualities,  and  information  of  a  similar  kind,  none  of  which  would  be  ui 
value  to  us  here,  even  if  it  were  practicable  to  procure  it,  which  it  is  not 
The  only  mode  of  ascertaining  their  adaptability  or  usefrOness  In  bsdj 
part  of  this  country  is  to  test  them.    Happily  there  is  no  lack  of  fruit- 
growers who  are  willing  to  make  such  experiments,  and  as  soon  as  r 
are  ascertained  and  reported,  they  will  be  published  for  the  benefit  oi  luu 

CHINESE  TEA  (THEA  VIRIDIS). 

That  the  Chinese  tea-plant  can  be  grown  over  a  large  extent  of  terri- 
tory in  the  United  States  is  well  known.    The  department  has  been  dto- 
tributing  tea-plants  for  many  years  past,  and  in  considerable  quantities, 
throughout  those  parts  of  the  countrj^  where  the  climate  will  admit  its 
permanent  growth  without  protection.    These  distributions  have  not 
jeen  made  lor  the  purpose  of  testing  the  hardiness  of  the  plants,  as 
nn,ny  persons  at  this  late  day  seem  to  suppose,  but  with  the  avowed 
•ufpose  of  aiding  in  their  dissemination  as  a  means  toward  the  produc- 
don  of  a  profitable  industry,  under  the  belief  that  when  the  principleB 
nvolved  in  the  preparations  of  tea  came  to  be  fully  undCTstood,  it  would 
)rove  to  be  a  fairly  profitable  crop,  quite  as  much  so  as  others  of  the 
4aple  productions  of  this  country^.    The  opinion  is  veiy  popular  that 
abor  is  too  high-priced  here  to  enable  our  planters  to  compete  mth  the 
•>^inese  in  tea-culture  5  an  opuiion  which  would  seem  to  require  some 
» ^.anation,  when  taken  in  connection  with  other  popular  statements,  to 
^^'^^.t  that  tens  of  thousands  of  our  laboring  i)opulation  are  at  pres- 
..     n^-^ioved  and  are  dependent  upon  charities  for  their  bare  food 
-2     iiT   IS  MiA  «iiifiir<   '\V  ti>A  pijint  is  concerned,  its  irequire- 


>  r^i 
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its  are  similar  to  those  ordinarily  given  to  an  apple  or  i)ear  orchard, 
fr,  Oite  precisely,  those  of  a  gooseberry  or  currant  plantation.  The  tea- 
)lanu  is  set  out  in  rows  about  five  feet  apart,  and  can  be  cultivated  as 
jetween  similar  lines  of  cotton  or  com.  The  mere  cultivation  of  the 
jlant  is  therefore  no  more  expensive  than  is  that  of  any  other  farm  crop, 
md  itiuch  less  than  the  cost  of  the  products  of  the  fruit  or  the  vegetable 
garden. 

The  harvesting  of  the  crop  and  its  preparation  for  market  are  there- 
fore the  only  points  to  be  considered  as  presenting  unusual,  difficult,  or 
)xtra  expensive  operations.  With  regard  to  the  first,  picking  and  gath- 
ering the  leaves,  it  is  possibly  the  only  operation  in  the  whole  system  of 
tea  preparation  where  no  substitute  can  be  found  for  hand  labor,  and, 
apon  the  whole,  presents  no  greater  obstacle  to  profits  than  does  that  of 
picking  cotton,  gathering  i)eanuts,  or  any  of  the  smaller  market  fruits. 

The  young  xioints  of  the  shoots,  each  containiag  three  or  more  leaves, 

s  pinched  off  between  the  thumb  and  finger  and  thrown  together  in  a 

I  or  basket,  to  be  conveyed  to  the  drying-rooms.    Experts  have  been 

mown  to  thus  collect  twenty  pounds  of  the  leaves  in  a  day;  sixteen 

)onnds  daily  i)er  hand  is  less  of  a  rarity,  and  twelve  pounds  an  average. 

Four  pounds  of  fresh  leaves  make  one  pound  of  dried  tea. 

Then  as  to  drying,  roasting^  sifting,  and  the  numerous  other  details 

th  which  tea  maniSkcture  is  in  some  measure  mysteriously  surrounded, 

t  may  be  stated  that  the  philosophy  (if  it  may  be  so  termed)  of  tea  man- 

bure  is  well  understood;  that  many  of  the  Asiatic  processes  and 

Ipulations  are  traditional  rather  than  indispensable,  or  even  neces- 

y .    Others  again  are  commercial  exactions  which  need  not  be  considered 

•e,  and  which  are  only  rendered  necessary  in  order  to  prepare  the  pro- 
luct  for  distant  voyages,  to  its  manifest  and  acknowledged  injury  as  an 
le  of  consumption. 

J      1,  again,  even  should  tea  ever  become  an  article  of  export  from  this 

:     utry,  and  the  necessity  arise  for  preparing  it  for  ti^nsportation, 

ddnery  can  be  employed  for  the  drying,  roasting,  and  twisting  pro- 

;i      s,  as  it  is  now  used  on  the  tea  plantations  in  British  India  and  in 

r  parts  of  the  world;  and  it  may  be  surmised  that  improved  labor- 

viBg  machinery  will  8i)eedily  be  produced,  as  inventors  have  only  to  be 
J  >wn  what  is  wished  to  be  done  and  they  will  fiimish  a  machine  to  do  it. 
I  I  great  progress  that  has  been  made  in  tea  culture  and  its  manufacture 
turoughout  tiie  world  during  the  past  twenty-five  years  seems  to  be 

terly  unknown  to,  or  overlooked  by,  many  of  the  correspondents  of  the 
>aitment,  who  doubt  the  propriety  of  experimenting  with  the  tea-plant 
Lu  ihe  United  States,  although  there  probably  never  has  been  an  intro- 
lacticm  of  a  new  industry  in  any  counliy  which  had  not  to  encounter  sim- 
ilar doubts  and  prognosticated  failures. 

One  of  the  most  important  requirements  of  the  tea-plant,  for  profit,  is  a 
climate  or  region  where  spring  rains  are  abundant ;  young  growths  are 
snoouraged  by  moist  weather  and  heat,  and  the  number  of  successive 
srops  t^at  can  be  procured  irom  the  plants  during  the  season  is  entirely 
lependent  ux)on  the  number  of  rainy  periods  and  the  abundance  of  the 
rain-fidi  during  the  early  summer  months. 

ACCLIMATIZATION. 

The  question  of  acclimatization  of  plants  is  frequently  alluded  to  by 
correspondents  of  the  department,  in  connection  with  the  introduction  of 
eocmomio  species  and  their  cultivation,  as  subjects  of  commercial  impor- 
tance.   The  ooffee-plant,  for  example,  it  is  held  by  some,  may  be  acdi- 

4  A 
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mated  in  Louisiana.    The  same  opinion  is  held  in  regard  to  other  tropica] 
products  which  are  now  imported  for  use. 

The  process  by  which  acclimation  is  to  be  accomplished  is  in  a  general 
way  supposed  to  be  through  the  agency  of  raising  plants  firom  seeds, 
with  the  hope  that  through  successive  generations  the  plants  will  gradu- 
ally become  adapted  to  the  conditions  surrounding  them,  and  that  by 
this  means  the  descendants  of  a  tropical  species  may  ultimately  become 
iniu'ed  to  a  very  different  climate  from  that  where  the  original  was  fou 
It  has  long  been  supposed  that  the  sensibility  of  plants  to  cold  or  to  L 
may  be  modified  by  persistently  selecting  seeds  lJx)m  those  plants  tuw 
show  indications  of  greatest  hardiness,  and  that  such  changes  do  oc 
to  a  limited  extent  is  quite  apparent.    In  proof  of  this  we  may  refer  lo 
the  great  variety  of  our  common  cultivated  vegetables ;  of  these  we  have 
early  and  late  varieties,  comprising  great  dilferenoes  in  size,  quality, 
shape,  and  color,  as  well  as  in  their  abiUty  to  withstand  sudden  cl 
or  extremes  of  temperature.    Perhaps  there  is  no  plant  that  displaye  i 
diversity  of  forms  from  a  common  origin  as  those  of  Brassica  ole 
the  common  cabbage.    Of  these,  the  varieties  are  almost  without  m 
ber,  varying  in  hardiness  from  the  hardy  winter-eabbages  to  the  tea 
broccoUes  and  cauliflowers.    It  does  not  appear,  however,  that  any  one  « 
these  numerous  varieties  is  more  hardy  than  the  species }  on  the  contiaiy, 
some  of  them,  such  as  the  cauliflower  and  bix)ccoii,  are  more  tender.   We 
have  in  the  tomato  an  annual  plant  that  has  been  grown  from  seed 
upward  of  a  century  in  gardens,  and  of  which  many  varieties  exist,  sb    • 
ing  great  diversity  in  the  shape,  size,  and  color  of  the  fruit,  as  a) 
their  periods  of  ripening,  some  being  early,  others  late,  but  ail  being 
susceptible  of  injury  from  cold  as  the  original  species. 

As  an  example  of  a  variety  being  hardier  than  the  species,  we  maj 
cite  the  Magnolia  gratidifiora^  var.  exonicTisiiiy  which  will  retain  its  leaves 
uninjured  during  winters  cold  enough  to  destroy  young  branches  of  1 
species  in  its  immediate  vicinity.    The  influences  of  climate  are  i 
illustrated  in  the  experience  of  nurserymen  in  Scotland,  who  find 
the  Pinus  sylvestru^  when  raised  from  seeds  received  from  Germany, 
tender  as  to  become  "  browned  and  scorched  "  duiing  winter,  and      ©- 
cially  from  the  frosty  breezes  of  early  spring,  while  plants  or  the  i 
age,  the  offspring  of  seeds  gathered  in  the  neighborhood,  have  a  n 
green  appearance  all  through  winter  and  spring,  and  rapidly  grow  into 
sturdy  trees,  while  the  others  are  said  to  be  utterly  worthless  in  exposed 
situations,  and  only  succeed  in  some  sheltered  localities.    These  fiusti, 
while  they  prove  that  certain  changes  occur,  also  suggest  that  the  ranM 
>f  the  change  is  limited,  or  at  least  beyond  a  certani  limit  the  ehangeli 
exceedingly  slow.    The  various  discoveries  of  the  fossil  remains  of  titq^ 
cal  plants  in  different  parts  of  the  temperate  zones,  together  with  other 
icductions  from  the  geographical  distribution  of  plants,  may  eautkm 
^^ainst  making  the  positive  statement  that  it  is  an  impossibility  for  a 
I'opical  plant  to  ultimately  change  its  character  and  habits  so  as  to  TM" 
*ome  fitted  to  ^w  in  the  temperate  regions  of  the  earth ;  but,  allowing 
he  possibility,  it  is  one  of  those  slow  processes  in  natui^o  of  which  Wfr 
ovy  makes  no  mention,  and,  so  far  as  it  can  be  made  useful  ui  practical 
.^oi-^TTiies,  is  a  myth. 

-fixier  series  of  reasonings  which  appear  theoretically  plausible,  but 

ii^  main  are  practicaUy  unreliable,  are  those  which  proceed  upon  the 

•  ypv^c.aesis  that  a  corresponding  degree  of  latitude  will  have  a  ooire- 

-iP'ling  climate  in  all  parts  of  the  world,  or  that  a  plant  will  grow 

r^^n^Ay  v^ell  in  all  countries  that  have  a  thermometrical  temp^^ture 

..miiqr  *i    .hj>^  of  vMch  it  in  fl  pative.    There  are  other  potent  ftotocs 
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o  be  considered  besides  that  of  the  temperature  of  the  air,  so  far  aR  it 
elates  merely  to  cold  or  heat,  such  as  the  topographical  featnres  of  a 
oiiiitry,  the  amouut  of  miii -fall,  of  sun-heat  and  light,  and,  what  is  of 
he  mo8t  imiwrtauce,  the  hygrometrical  state  of  the  atmosphei-e. 

That  the  amount  of  cold  that  plants  will  endure  depends  upon  other 
onditlous  besides  that  shown  by  the  thermometer  is  well  exemplified  in 
he  vegetation  of  Australia.  Few,  if  any,  of  the  plants  of  that  country 
rill  stand  the  same  amount  of  cold  ^vith  us  that  they  are  subjected  to  in 
heir  native  habitats.  Mahy  himdreds  of  Australian  plants  have  been 
riwl  here  during  the  past  decade,  and  among  them  all,  acacias,  Euca- 
q>ti,  Pittos])orums,  Boronias,  &c.,  not  one  has  been  found  to  with- 
tancl  8o  of  frost  uuin juiced ;  yet,  a«  the  follo^ving  extracts  will  show, 
tiese  plants  ai*e  often  subjected  to  2(P  of  frost  in  Australia : 

In  the  cud  of  April  (our  October),  in  latitude  &iiP  south,  within  4^°  of  tlie  tropic,  at 
1  inKi;jnific.int  elevation,  the  thermometer  stood  at  20^  at  sunrisej  and  was  as  low  fis 
J°  at  y  p.  m.,  nevertheless  the  country  produced  wild  indigo,  Mimosas,  Casuarinas, 
id  Myrtles.  A  degree  n(*arcr  the  tropic  in  May  (our  Noveml»er),  tho  thennomotor  at 
lurise  niurked  '2(P^  1\P,  18^,  HP,  12°,  and  on  two  separate  days  even  11°. 
Ou  the  2AI  of  May  (our  Xovember),  the  river  was  fi-ozen,  and  yet  herbage  wa«  lux- 
riaut,  and  the  country  produced  Mimosas,  Eucaln>ti,  and  Acacias.  On  the  23d  of 
ay,  the  thermometer  at  sunrise  marking  12^,  Acacia  conferta  was  ooming  into  flower, 
111  Eucalypti,  with  the  usual  vegetation,  were  abundant.  On  the  30th  of  May,  at  tlie 
evation  of  l,llrf  feet,  the  almost  tropical  Delahechea  was  found  growing,  with  the 
mperature  at  sunrise  22°,  and  at  9  p.  m.  31°,  so  that  it  must  have  been  exposed  to  a 
gilt's  frost  gradually  increasing  through  12°.  And  this  was  evidently  the  rule  dur- 
c  the  montlis  of  May,  June,  and  July  (our  November,  December,  and  January);  in 


cucias, 

iriug 

to  Ixiards  at  the  elevation  of  1,421  feet;  the  thermometer,  July  5,  sunk  during  the 

ght  from  liiP  to  16°,  and  there  grew  Cryjitandras,  Acacias,  BnnBaria^,  lioronias,  Sten- 
i  les,  and  the  like.  Cipiibidium  canal  iculatumj  the  only  orchidaceous  epiphyte  obeorved, 
ai»  ill  flower  under  a  night  temperature  of  33°  and  34°,  that  by  day  not  exceeding  66°. 
.  may  be  snpimsed  ihat  so  low  a  temperature  must  have  been  accompanied  by  extreme 
rynes-s,  and  such  appears  to  have  been  usually  the  case ;  nevertheless,  it  is  not  always 
»*  for  it  was  found  that  on  the  22d  Alay,  when  the  hygi-ometer  indicated  ueaj-ly  satu- 
ktion,  the  gnu»s  was  covered  with  hoar  frost,  and  at  sunrise  the  thermometer  was  20° 
ndcr  canvas  and  12°  in  the  open  air.  On  the  5th  of  July  it  rained  all  day,  and  the 
iQts  were  '*  frozen  into  boards''  next  morning,  the  thermometer  having  sunk  dunng 
le  night  from  38°  to  16°. 

Undoubtedly  this  power  of  resisting  cold  is  connected  with  the  very 
igh  temperature  to  which  Australian  vegetation  is  exposed  at  certain 
easons,  which  so  thoroughly  ripens  and  hardens  growth  as  to  fortify 
gainst  the  evil  results  that  follow  extremes  of  heat  or  cold  on  succu- 
?nt  vegeUition.  The  temperature  of  the  soil  has  also  an  important  con- 
rolling  influence  in  the  cold  resisting-power  of  plants.  Unless  a  con- 
tant  supply  of  moistiue  is  furnished  by  the  roots^  the  branches  will  diy 
p  and  shrivel  under  the  inHuence  of  cold  drj'ing  currents  of  air,  and 
rheu  the  temperature  of  the  soil  is  low,  the  activity  of  the  roots  is  cor- 
espondingly  decreased,  and  therefore  they  are  unable  to  replace  the 
3Sses  of  evai>oi*ation  fi  om  the  external  surfaces  of  the  plautis.  The  Win- 
er temperat-uro  of  the  soil  in  which  plants  are  growing  has  a  i)otent  in- 
luence  on  their  cold  resisting-powers  5  hence  the  value  of  the  api)lica- 
ions  of  manure  and  similar  porous  mateiials  over  the  roots  of  plants  in 
nnter. 

EUCALYPTUS. 

The  general  interest  in  the  introduction  of  this  genus  of  Australian  trees 
I  still  maintained,  and  it  is  almost  a  daUy  occurrence  to  reply  to  inquiries 
elating  to  their  culture,  value,  climatic  range«  &c. ;  and  while  the  E. 
lobulus  is  the  species  about  which  the  greatest  expectations  have  been 
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raised,  latterly  the  subject  seems  to  have  taken  a  wider  range,  and  in- 
formation is  sought  regarding  the  values  of  other  species  of  this 
family  of  trees. 

The  E.  globulus  has  been  brought  more  especially  into  notice  on      :       - 
of  its  rapid  growth,  which  was  the  supposed  reason  for  the  pow         mu-  I 
uted  to  it  of  destroying  the  malarious  agency  which  is  consi     r     bo  | 
cause  fever  in  marshy  districts,  but  so  far  as  mere  rapidity  ol  gtvwk 
is  concerned,  or  the  influence  that  an  abundance  of  healthy,  active  fo 
exerts  in  absorbing  moisture  from  the  soil,  the  Eucalyptus  presents  m 
special  peculiarities  over  those  inherent  in  many  other  trees  and  p      i 
that  are  rapid  in  growth  and  furnished  with  a  profusion  of  ample 
leaves. 

It  may  therefore  be  instructive  to  recite  the  accorded  values  of  o 
species  of  the  Eucalyptus  genus,  especially  as  some  of  them  are  alpim 
their  native  habitats,  and  may  prove  hardy  in  higher  latitudes  than  tli 
that  limit  the  E.  globulus. 

It  is  noteworthy  that  in  Australia  the  E.  globulus  does  not  hold 
highest  position  in  regard  to  anti-malarial  properties,  although  its  i 
ducts  are  highly  esteemed.  The  supposed  sanitary  properties  of  ti 
trees  are,  in  their  native  countrj-,  referred  to  the  chemical  constii 
I)eculiar  to  the  genus,  regardless  of  the  rapidity  of  their  growth  or 
dimensions  they  attain. 

In  a  paper*  upon  Eucalyptus  read  before  the  Royal  Society  of  Victo 
in  1874,  and  which  is  published  in  the  oflicial  catalogue  of  the  CJon 
sioners  to  the  Centennial  Exhibition  for  Victoria,  Australia,  there 
much  valuable  information  regarding  the  properties  and  qualiti 
various  species  of  the  Eucalyptus j  and  from  which  the  following  est 
of  particular  interest  with  reference  to  the  introduction  of  these     m  I 
into  this  country  are  taken :  I 

In  many  places  on  the  continent  of  Enropc,  and  elsewhere,  experiments  have  1) 
made  to  acclimatize  onr  Eucalypti,  more  especiaUy  the  ^'globnlns,"  or  blne-gua 
species. 

The  rapidity  of  its  growth,  its  pretty  ovate  and,  afterward,  lanceolate  leafj  i*i 
early  maturity,  together  with  its  power  to  absorb  considerable  moisture  aoid  to  ] 
meate  the  air  with  its  peculiar  odor,  led  to  the  belief  that  this  tree,  attiaotiT«< 
Itself,  exerts  a  beneficial  influence  upon  malarious  districts.    But  this  species,  if  • 
sidered  apart  from  its  congeners,  does  not  supply  sufiicient  information  so  as  to  ani«« 
at  anything  like  a  satisfactory  answer  to  the  question — 

Is  the  Eucalyptus  a  fever-destroying  tree  f    in  the  consideration  of  this  qnestioa  m 
must  regard  the  whole  of  the  atcalypt  vegetation. 

If  we  journey  from  Melbourne,  or  from  other  centers  of  population  in  any  p      '' 
Australia,  or  diverge  to  any  point  of  the  compass,  we  immediately  obeervb 
Eucahfjpius,  which  is  seldom  absent  until  we  again  enter  some  city  or  town ;  in 
four-ntths  of  Australian  vegetation  consists  of  the  Eucalyptus, 

In  the  consideration,  therefore,  of  its  climatic  influence,  or  of  its  health-prodi 
power  over  that  of  aU  other  vegetation  existing  in  other  countries,  we  aie  able 
efficiently  than  elsewhere  to  deal  with  the  subject.  »  •  •  • 

Australia  on  the  whole  may  be  said  to  be  pretty  free  from  virulent  endemic  on 
nnatio  fevers,  and  the  latter  may  bo  said  to  exist  only  as  the  Eucalyptus  recedes. 

The  physical  geography  of  Australia  does  not  diflier  in  its  general  outline  firam 
jf  other  coujitries.    We  have  mountains  and  vaUeys,  high  ranges  and  oxtensiYe  i 
rivers  and  creeks,  and  in  general  structure,  character,  and  composition,  in  geol 
sequence,  and  in  physical  and  palseontological  relations,  the  rock  formations  aie  _ 
"^pects  analogous  to  those  of  other  regions. 

^^t  in  the  Eucalypti  we  have  a  vegetation  absolutely  Australian ;  if,  therefore,  m 
^^^oooss  in  a  high  degree  an  immunity  from  fever  maladies,  can  it  be  traced  in  any  wvf 
:o  this  genus  of  plants?         »••##•»  • 

^he  physical  properties  of  all  Eucalypis  are,  that  they  cast  their  bark ;  that 
Cc  res  are  ever  green  and  have  translucent  cells,  in  some  species  visible  to  the       •>« 
''ye ;  that  the  petiole  is  half  twisted,  so  that  the  plane  of^  the  leaf  is  paraUel  «v 
ixis  of  the  tree,  thereby  aUowing  free  action  to  the  light  and  heat  of  the  snn  on  Uw 
idea;  also  the  roots  are  dispersive  and  drain  water  largely  from  the  soiL 
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The  chemical  contents  of  a  Eucalyptus  tree  are  neither  jioisonons  nor  viroleut. 
besides  poeseAsing  those  invariably  met  with  as  general  constituents  of  ligneous  vege- 
ation,  there  is  a  tannate  ffwn  reain,  a  volatile  acidy  and  a  volatile  oily  peculiarly  of  EucO" 
iptic  origin. 

The  first  two  are  to  he  found  in  most  parts  of  the  tree,  hut  the  latter  only  in  the 
eaves.  Now.  it  is  in  these  three  bodies.  I  think,  that  we  have  the  key  to  the  question 
lefore  us,  and  I  coi^ecture  that  apart  m>m  these  no  trace  can  bo  found  of  the  power 
if  the  Eucdl}fpt¥9  to  oxygenate  the  air  beyond  that  which  is  possessed  by  other  kinds 
€  vegetation.  If  the  prmciples  of  these  bodies  are  retained  in  the  tree  until  set  free 
»y  the  art  of  man,  then  further  investigation  is  useless ;  but  if  one  or  more  are  g^ven 
ip  freely  by  the  natural  forces  of  the  tree,  or  by  the  aid  of  light,  heat,  or  electricity 
IB  existing  in  the  atmosphere,  or  by  some  or  all  of  these  forces  in  combination,  then  there 
8  every  reason  to  pursue  our  inquiries.  The  question  then  arises,  have  we  any  proof 
;hat  these  volatile  bodies  are  set  free  in  the  air  by  the  forces  of  the  plant  in  uxiion 
vith  atmospherio  agencies  T  If  we  have,  when  does  it  take  place  ?  What  is  the 
loantity  f    What  is  the  probable  sanitary  effect  f 

Before  taking  up  this  question,  I  think  it  but  right  to  mention  that  my  operations 
m  the  JSucaltfptuSy  both  as  to  its  solid  and  volatile  content's,  for  technical  and  medical 
MUposeSy  have  extended  over  many  years,  and  that  they  have  been  conducted  on  the 
living  plant  in  its  forests  and  in  the  desert  scrub  during  all  seasons  of  the  year,  and 
(hat  the  apparatus  employed  operated  on  four  tons  of  material  daily. 

The  following  eight  may  he  taken  as  representative  or  type  species  of  Eucaltfpiut: 
L  ThmualiMf  or  manna-gum;  2.  Odorata]  3.  Eostrata,  or  red  gum;  4.  OhUqvOy  or  string 
tiark;  5.  Sideroxylon,  or  iron  bark ;  G.  GlaJmhiSj  or  blue  gum ;  7.  Oleosa,  or  mallee;  e. 
iamgdaUma,  or  peppermint. 

The  first  two,  liminalis  and  Odorata,  represent  those  species  of  the  Eucalypti  which 

rield  a  small  percentage  of  volatile  oil.    The  four  following,  the  rod  gum,  the  stringy 

wk,  the  blue  gum,  and  the  iron  bark,  represent  those  species  which  gradually  m- 

Tense  in  percentage  of  oil  until  it  attains  a  fair  medium  standard ;  and  the  last  two, 

m  mallee  and  the  peppermint,  are  those  which  represent  the  maximum. 

The  following  is  the  illustration:   From  1,000  pounds  weight  of  fresh-gathered 

vesy  attached  to  very  small  brancUets,  Odorata  yields  7  fluid  ounces ;    ViminaUa 

Ids  the  same;  Bostrata  yields  15  ounces;   Ohliqua  yields  80  ounces,  or  4  pints; 

mhu  yields  120  ounces,  or  6  pints;  Sideroxylon  yields  160  ounces,  or  10  pints; 

gdalina  yields  500  ounces,  or  25  pints. 

««i  Eucalypti  exceed  the  amygdalina,  and  no  vegetation  contains  so  much  volatile 

in  the  leaves  as  is  foimd  in  most  of  the  species  just  named.    These  eight  species 

vW  only  represent  the  oil-yield  from  the  minmium  to  the  maximum,  bufr  also  the  vola- 

ile  acid  and  the  tannate  gum-resin,  as  well  as  the  locality,  from  mountain  to  desert. 

First,  then,  concerning  the  volatile  oil.    If  we  break  up  a  leaf  of  any  of  the  Euca- 

n>ti  during  any  part  of  the  year,  its  usual  aroma  is  present,  and  the  oil-cells  appear 

same  in  condition :  but  when  submitted  to  a  practical  test,  the  quantity  is  found 

,  vary.    Soil  or  locality  docs  not  appreciably  affect  the  quantity  obtained  finom  a 

peciee  when  operated  upon  during  the  same  season  of  the  year. 

Tbe  ranjge  of  those  species  represented  in  the  viminalis  and  odorata  as  yielding  oil 

>aringly  is  limited,  in  comparison  with  those  producing  larger  supplies.    These  have 

wide  range.    ♦    *    • 

The  Eucalyptus  amygdalina  is  a  tree  varying  from  that  of  an  ordinary  willow  to  that 
f  the  giants  of  the  fbre8t49,  some  bein^  over  350  feet  in  height ;  it  occupied  chiefly  the 
iglier  portions  of  undulating  forest-land  and  the  sides  of  the  ranges,  and  does  not 
ctend  over  100  miles  inland ;  the  ground  where  it  grows  retains  a  little  moisture 
^foashoat  the  summer  months,  the  roots  run  chiefly  lateral,  and  are  seldom  lower 
m  uuee  feet  from  the  surface ;  they  are  surrounded  with  a  soil  evenly  cool,  hut  the 
laaperatnre  of  the  air  has  its  usual  summer  range.  During  these  months  the  supply 
foil  fiom  week  to  week  is  very  even,  but  as  the  cooler  or  winter  months  approach, 
be  ground  becoming  moist  from  rain,  and  the  temperature  of  the  air  lower,  the  sup- 
lyof  oil  falls  off. 

The  mallee  scrub  is  the  opposite  of  all  this.    Proi>erly  this  scrub  consists  of  three 

(Mieiea.  the  oleoma,  the  dumosa,  and  the  socialis;  but  I  have  brought  them  under  con- 

eraoon  as  one,  the  oleosa.    They  are  the  dwarfs  of  the  Eucalypti,  but  seldom  grow- 

'•'-]^er  than  25  feet.    They  occupy  a  flat,  dry,  hungry  country,  with  but  little 

of  grass  under  them.    There  is  little  rain,  but  when  it  comes,  it  is  generaUy  in 

The  soil  is  a  reddish  sand  in  combination  with  salt  clay.    This,  during  the 

--— •dghts,  becomes  exceedingly  hard— %o  much  so  that  a  pickax  is  required  to 

iioiL    The  roots  run  somewhat  in  a  horizontal  direction,  and  the  rootlets 

♦'aveling  downward ;  and  as  the  salt  water  is  to  be  obtained  always  at 

•««      feet,  they  are  found  resting  on  the  moisture  of  the  salt  soil  Just  above  the 

ruvkL  which  generally  commences  about  12  feet  above  the  salt  spring.    The 

a  ot  the  surface  ground,  and  also  that  of  the  air,  is  very  high  throughout 

The  leaves  supply  a  greater  amount  of  oil  during  the  wmter  or  ndny 

MMM*  during  the  hot  or  summer  months. 
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We  have,  thc»»fore,  a  Eucahfpins  vogetation  charfjed  to  its  iitiiu>j*t.  dnriD*5  siiminer 
around  all  our  populated  districtH,  and  we  have  another  cbargctl  in  like  manner  duriuf; 
winter;  in  othur  words,  aa  midwinter  approachoH,  the  coaHt  species  aro  inereosiugis 
volatile  products  and  the  others  aro  decreasinfr.    *     ♦    * 

So  far  our  evidence  of  oil-<.n'ai»orati()n  may  he  stated  thus:  that  the  desert  scrub- 
gams,  aft-er  a  winter  of  average  rain-lhll,  supply  the  air  with  a  continuous  and  even 
qoantifcy  of  aromatic  vapor,  and  keep  up  a  vigorous  vitality  throughout  the  Burnmer 
or  dry  season :  and  that  a  short  season  of  rain  and  a  long  diy  one  diminish  the  formi* 
tion  of  oil,  and  so  lessen  the  exluilation ;  on  the  other  hand,  the  seaward  species  increase 
their  quantity  after  a  short  winter. 

Next  concerning  the  volatile  acid. 

EvLcalyptua  leaves  (especially  those  of  some  species),  when  submitted  to  the  procM 
of  ordixiary  distillation  by  steam  or  water  for  volatile  oil,  throw  otf  a  volatile  : 
which  greatly  affects  the  copper  head  of  the  still — so  much  so,  tlmt  on  lifting  it  o&  »■ 
find  the  under  surface  covered  with  what  is  like  a  coat  of  slate-colored  xmint.    Afi» 
the  copper  head  has  been  used  for  some  time,  this  paint-like  substance  dries  into  se 
having  a  slate-pearly  appearance. 

If  the  distillation  has  been  b^  water,  and  the  mother-liquor  remaining  in  the  still  ii 
snbjected  to  a  little  evaporation,  this  acid  may  bo  detected  in  the  vapor  b^  lit  i- 
paper.  Should  the  evaporation  be  carried  to  iurthcr  concentration,  the  acid  i  tA 
becomes  palpable  around  the  locality  of  oi)eration,  persistent,  and  very  refir  tiff: 
in  short,  tnere  is  no  expelling  this  acid  out  of  the  ^um-resinous  extract  forming  in  t^o 
The  aroma  of  the  acid  may  i>e  detected  in  the  air  along  with  that  of  the  oil  wli 
eliuK  in  the  bush. 

The  special  features  of  this  acid  as  existing  in  all  Eucalypts  are,  that  in  those  speeki 
8nppl3ring  oil  most  abundantly  the  acid  is  not  »o  prominent  b%  it  is  in  those  yi^ldi^i^ths 
medium  quantities,  while  those  species  which  contain  oil  sparingly  contain  also  bat 
little  of  the  acid.  In  like  manner  this  applies  to  the  resin  bodies.  And  these  £iicta  in 
worthy  of  particular  note,  as  they  jgo  to  snow,  first,  that  those  species  yielding  lar|d|r 
of  oil  are  not  so  abundant  either  m  resin  or  acid,  and  that  those  of  medium  oil-yiw 
are  well  charged  with  both.  In  proof  of  this,  the  amygdalina,  our  largest  oil-prodoD- 
ing  species,  during  its  active  period  of  supplying  the  volatile  oil,  does  not  t&cm  of 
much  resin ;  but  when  it  begins  to  lodffe  in  the  interstices  of  the  bark  and  wood  Md 
exudes  outwardly,  the  oil  is  diminished  in  quantity  in  the  leaves. 

The  alobttlus,  or  blue  gum,  yields  a  continued  supply  of  oil  and  acid  thronriiODt  tkl 
year;  but  when  the  tree  is  extra  resiniferous,  the  acid  is  abundant  and  the  ou  snudlii 
quantity. 

The  roitrata,  or  red  gum,  produces  a  very  small  quantity  of  oil,  but  the  volatile  add 
is  very  abundant— so  much  so,  that  the  red-gum  wood  owes  its  aroma  entirely  to  tUi 
acid. 

The  9ideroxylan,  or  iron  bark,  are  trees  of  good  dimension,  and  supply  oil  abnndaiitlf, 
bat  the  leaf-surface  on  each  tree  is  small  in  comparison  with  other  species.  Hera  til 
vssin  is  so  abundant  that  its  enormous  bark  is  everywhere  studded  with  gom-resiii. 

All  these  characteristics,  and  others  of  like  nature,  point  to  the  following  conclnsiai: 
That  the  volatile  oil  is  the  base  of  the  other  products  peculiarly  of  eucalyptic  origiDi 
and  for  the  following  reasons:  that  those  species  which  are  great  in  the  prodactioDV 
oil  supply  it  vigorously  to  the  atmosphere,  giving  but  little  time  tor  the  formation cf 
substances  such  as  resins  and  acids,  requiring  the  absoqition  of  oxygen  1)y  the  leaf  to 
form  them ;  on  the  other  hand,  those  species  less  vigorous  in  oil-prcKluction  allow  tiffli 
for  the  purpose,  hence  they  become  well  stored  with  resin  and  with  the  acid.    •    • 

When  we  consider  the  extent  of  this  vegetation,  we  cannot  arrive  at  any  other  oos* 
elusion  than  that  the  whole  atmosphere  of  Australia  is  more  or  less  afi^ected  by  tbs 
perpetual  exhalation  of  these  volatile  bodies. 

Tlie  researches  of  Schonboin  and  others  relating  to  the  v.hrtnge  the  oxygen  of  tte 
atmosphere  undergoes  by  electricity  and  by  other  knov/n  oxidi/iiig  agents,  suggestad 
t  similar  province  for  the  aroma  of  plants  and  liowors,  and  Dr.  AiidrewH,  of  Edhh 
mrgh,  states  that  "volatile  oils,  like  i»bos])]ionis,  have  th<^  power  of  changing  oxygoi 
nto  ozone  while  they  are  slowly  oxidizing."  IJnle.ss  some  such  change  took  place  in 
ho  air,  the  aroma  ol  the  oils  of  the  Eucalypti  would  bo  always  pvescnt,  and  to  suchtt 
▼tent  as  to  become  quite  unpleasant. 

3zone,  or  whatever  may  be  the  active  substance  in  the  atinosphere,  is  known  to  set 
lU  a  similar  manner  on  iodide  of  potassium  and  some  other  clKMuieals;  and  Dr.  DiJ} 
)f  Geelong,  whose  researches  on  this  subject  arc  well  known,  has  demonstrated tbat 
he  Eucahtplua  oils  absorb  atmosphciic  oxygen,  tiansfomiing  it  into  peroxide  of  hydro* 
rpn.    If  the  change  etfected  he  the  jirodirction  of  ozone,  and  the  h^est  known  experi- 
^i^^uts  on  the  subject,  contirmed  by  Dr.  Andrews,  a]>])eav  to  leave  no  doulu  that  thif 
8  the  case,  then  another  link  is  added  to  the  evi<lenc<'  tliat  the  Eucabjplus  vegetatioo 
»«is  an  important  action  on  climatic  influences.    Dr.  Andrews  remarks  that  **no  con- 
action  has  yet  been  proved  to  exist  between  the  amount  of  ozone  in  the  atmosphen 
,i»*T   h'^  e^^QjfTv^r^^t  nf  f^QiJniTiic  "^^  at.li<»''  foruis  of  dlseasc'';  but  remarks,  "its  absenos 
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Vom  the  air  of  towns  auil  of  largo  rooms^  even  in  the  conntiy,  is  probably  the  chief 
^use  of  the  differeiK'O  which  every  oue  leels  wheo  ho  breathes  the  air  of  a  town  or 
)f  nu  apaitmciit,  however  spacious,  and  afterwards  inhahfs  the  fresh  air  of  the  open 
M>nntr>*/'  Let  a  small  (juantity  of  any  of  the  Eucalyptus  oils,  but  esiKJcially  the  oil  of 
Knvahjptus  amyijdalina,  be  disti'ibuted  sparingly  in  a  sick  chamber,  or  over  any  un- 
pieasniit  substance,  or  add  a  small  quantity  to  stagnant  water,  and  the  pleasure  of 
breathing  an  improved  air  will  immediately  be  manifest.  The  application  of  this  to 
the  climato  of  Australia  has  ^reat  force,  for  it  is  acknowledged  that  we  possess  about 
08,  both  in  bush  and  town,  a  large  amount  of  active  oxygen,  made  frequently  donbly 
lo  by  our  vigorous  vegetation.  *  #  # 

The  various  fever  types  as  found  existing  among  us  at  times  appear  malignant,  aris- 
ing either  from  importation  or  fnim  the  existence  of  bad  sanituy  regulations :  but 
DUHlical  testimony  is  that  their  virulence  is  meteor-like,  **  dies  at  its  openins  day.'' 
Nfo  credit  can  be  taken  for  any  improved  sanitary  condition  of  our  surroundlDgs  by 
onn»elvc8  in  our  towns  and  cities.    Tlie  inHu^ices  operating  there  tntice  the  poison  lever 

Serm  to  fiructify'  and  abound.    The  evidence  is  in  favor  of  the  liiucalyptus  being  a  £»var- 
estrojring  tree. 

Other  properties  and  uses  of  the  genus  Euealjmtus  may  here  be  noticed. 

The  remarkable  solidity,  hardness,  and  dorability  of  the  timber  of  some 
of  the  species  is  well  known.  The  large  proportion  of  potash,  amount- 
ing to  20  per  cent,  in  the  ashes  of  these  trees  has  been  pointed  out  by 
Baron  Von  Miieller.  The  barks  of  E.  ro^tratajE.  obliqua^  E.  gonioadyxj 
and  E.  earymbosa  are  used  for  making  pai)er.  The  barks  of  many  species 
are  used  extensively  for  tanning.  A  substance  called  Australian  manna 
is  yielded  by  E.  mannifera^  E,  vminalis^  and  other  species.  This  manna 
oocors  in  small^  rounded,  opaque,  whitish  masses,  with  an  agreeable 

reetish  taste ;  it  contains  somewhat  similar  oonstitnents,  and  has  simi- 
tar actiim  to  tjie  ordinary  manna,  and  exudes  in  large  quantities  through 
Knctures  or  wounds  made  in  the  young  bari^  Anotiier  product  of  great 
portance  is  the  essential  oils.  These  oils  generally  have  a  camphora- 
eeoos  smell|  the  odor  differing  in  the  various  species ;  that  from  E.  citri- 
odara  has  a  pleasant  citron-like  flavor.  The  oU  from  E.  oleosa  is  used  as 
a  solvent  for  resins  in  the  preparation  of  varnishes.  The  oils  of  E.  amyg- 
ialina^  E,  globulus^  and  E.  dtriodora  are  used  for  diluting  the  more  deli- 
cate essential-oils  used  in  perfumery.  These  oils  contain  a  substance 
called  Eucalyptol,  a  liquid  body,  having  diemical  characters  resembling 
aamphor. 

The  febrifbgal  properties  of  the  bark  and  leaves  of  E.  globulus  have 
been  noted  by  many  medical  practitioners.  Although  caref i:d  examination 
of  the  bEurk  and  leaves  has  proved  that  neither  quinine  nor  the  other  alka- 
loids of  Cinchona  bark  exist  in  the  plant,  yet  it  is  admitted  to  possess 
antiperiodic  prox)erties,  which  are  supposed  to  be  due  to  the  presence  of 
Eucalyptol. 

FiuaUy,  cigarettes  made  of  Eucalyptus  leaves  are  reputed  to  be  useful 
in  bronchial  and  asthmatic  affections.  Considering  the  rapidity  of 
growth,  the  value  of  the  timber,  the  healthy  emanations  from  the  foliage, 
tihe  commercial  importance  of  the  essential-oils,  and  the  beauty  of  the 
different  species  of  the  genus,  it  must  be  conceded  that  the  Eucalyptus  is 
one  oi'  the  most  important  family  of  forest  trees  known  at  the  present  time, 
and  that  they  should  be  extensively  planted  wherever  climatic  conditions 
are  favorable  to  their  growth,  with  the  further  reminder  that  tbe  E.  glob- 
ulus need  not  be  taken  as  a  criterion  of  the  hardiness  of  the  genus  in  low 
temperatures,  since  the  more  alpine  species  axe  known  to  floui'ish  where 
the  E.  globulus  has  (ailed. 

The  purpose  of  these  detailed  remarks  ux)on  the  genus  is  to  show  that 
the  supposed  sanitary  value  is  not  confined  to  one  species,  but  that  the 
whole  family  are  possessed  of  oil-bearing  leaves,  and  that,  therefore,  fur- 
ther experiment  with  the  hardier  species  may  be  profitable. 
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ORANGES. 

The  following  notes  on  oranges  are  taken  from  a  valuable  paper  l^y 
Jobn  R.  Jackson,  of  Kew,  wliicli  appeared  in  the  "  Garden  i'^ 

Regarding  tlio  early  history  of  the  orange,  a  eood  deal  rests  upon  what  is  the  tne 
and  original  fonu  whence  sprung  our  numerous  cmtivated  varieties.    All  those  indiidei 
as  bitter  and  Rweet  oranges  are  referred  by  some  botanists  to  Citrus  vulgaris  (Ri«ol  4 
native  of  Northern  India;  indeed  it  is  supposed  that  a  "wild  form  which  occf"" 
hwal,  Sikkim,  and  Khasia  is  the  origin  of  all  our  cultivated  forms.    It  has  fa 
considered  that  the  Citron,  Lemon,  Lime,  and  Shaddock,  and  even  the  Oranj^o,  * 
referable  to  a  species  indigenous  also  to  the  forests  of  Northern  India,  in  the  vahoj-ua 
Kumaon  and  Sikkim,  and  perhaps  specifically  identical  with  Citrus  medioa  (RissoV  u 
the  hypothesis  of  this  being  the  original  form  of  the  now  widely-cultivated  o  ,• 

learn  trom  Theophrastus  that  it  was  plentiful  in  Northern  Persia,  and  cu  I 

the  Jews  in  Syria  during  the  Roman  dominion.    Though  it  seems  that  the  Ia  u      ^       I 
their  way  into  Rome  at  a  period  anterior  to  the  Christian  era,  the  tree  i     >        j      ^   I 
have  been  successfully  cultivated  in  Italy  till  some  time  in  the  third  or  ivu. 
However  widely  diffused  the  plant  may  have  been  in  Western  Asia,  receiAw       ivun-J 
have  not  foimd  it  in  a  wild  state  in  Persia. 

Li  China  it  is  cultivated,  having  no  doubt  been  introduced  finom  an  earl^j^iiod.^  At 
the  present  time  the  growth  of  the  orange  extends  over  all  warm  countnesy  and  ifc  ii   I 
cultivated  successfully  in  many  colonies.    In  America  it  yields  most  abundant  retaiM.   | 

Orange  {Citrus  vulgaris^  Risso^.    Under  this  head  may  be  placed  both  the  Sweet  i»^ 
the  Bitter  orange.    By  those  who  do  not  so  class  them,  however,  the  formcv  is  o< 
referred  to  C.  Aurantium  (Risso)  and  the  latter  to  C.  Bigaradia  (Duhamel).    The  f^     > 
orange  has  ovate,  oblong,  acute  leaves,  the  edges  somewhat  serrated,  and  the  . 

with  larger  or  smaller  wings,  the  x>resence  of  which  is  a  characteristic  mark  Oi.         | 
genus.    The  white,  fragrant  flowers  are  too  well  known  to  need  any  description.   ' 
principal  difference  in  the  numerous  varieties  described  is  in  the  form  of  tha  I 
thus  wo  have  the  ordinary  Sweet  or  Saint  Michael's  orange,  with  its  somewhat 
golden-yellow  fruit,  divided  into  from  nine  to  eleven  cells,  and  containing  roiu  i 

seeds.    This  is  one  of  the  most  extensively  cultivated  varieties,  on  account  of  its  ^^ 
productiveness.    The  tree  is  said,  however^  not  to  come  into  fuU  bearing  until  it  at 
the  age  of  twenty  years.    The  Blood  or  Malta  orange  has  a  fruit  which  is  round^ 
what  rough,  and  very  thin-skinned,  and  as  it  ripens  becomes  of  a  reddish-yellow  < 
the  pulp  itself  being  tinged  with  red,  which  deepens  as  the  fruit  matures.    This 
ety  has  very  few  seeds,  which  are  barren.    It  is  a  choice  variety,  the  pulp  being  *«/ 
sweet  and  juicy.    Another  choice  variety  is  the  Mandarin  orange.    This  bears  a  small 
fruit,  somewhat  flattened,  with  a  very  thin  rind  which  separates  from  the  pulp  as  the 
fruit  ripens^  and  when  fully  ripe  hangs  loosely  aroimd  it.    It  is  of  a  very  rich  and  swaet 
flavor.    This  variety  is  extensively  grown  in  China,  where  the  fruits  are  much  prized  ai 

E resents  to  the  mandarins.  It  has  been  intrmluced  in  comparatively  recent  yean  into 
[alta  and  St.  Michael's.  The  Mandarin  orange  was  at  one  time  considered  a  distincfe 
species,  under  the  name  of  C.  nohiUs  (Lour).  It  seems,  however,  to  be  simply  a  variety 
of  the  common  orange,  as  is  also  the  Tangerine^  which  produces  small,  somewhat  flat- 
tened fruit,  with  a  thin  rind,  and  a  sweet,  delicious,  fragrant  pulp. 

Among  bitter  oranges  the  most  important,  either  in  a  commercial  i>oint  of  view  or 
on  account  of  the  i)eculiarity  of  their  fruits,  are  the  following:  The  common  hitter  or 
Seville  orange  (the  Bigarctdier  of  the  I>ench),  a  fruit  with  a  thick  rind,  and  a  raggfUf 
uneven  surface  of  a  reddish  orange  color.    Tlie  rind,  flowers,  and  leaves  are  moredis- 
tinctly  aromatic  than  those  of  the  sweet  orange,  and  the  pulp  has  an  acid,  bitter  taste. 
It  is  the  fruit  of  this  variety  that  is  used  for  makmg  marmalade,  and  the  peel  is  used 
for  candying  and  making  medicinal  tinctures.    The  rind  is  removed  from  the  ripe  fruit 
u  long,  spiral  strips  by  a  sharp  knife — if  removed  without  the  white  under-skin  it  i» 
^\e  more  valuable.    The  tree  is  of  a  small  size,  and  is  extensively  cultivated  in  the 
armcr  parts  of  the  Mediterranean  region,  more  particularly  in  Spain. 
This  variety  and  the  Chinese  Bitter  orange,  or  Chinois  (the  Biqaradier  Chinois  of  the 
»nch),  are  perhaps  the  only  two  cultivated  purposely  for  the  fruits.    This  latter  has 
ciiick  rind,  the  fi-uit  is  small  and  spherical,  and  is  often  preserved  in  sirup.    Manv  uf 
he  fruits  of  the  bitter  oranges  are  very  singular  in  form,  notably  the  Homed  vane^ 
i<igaradicr  d  fruit  cornicule).    This  variety  grows  into  a  good-sized  tree,  and  is  onlti- 
*ted  in  the  south  of  Europe  as  much  for  the  sake  of  its  fragrant  flowers  as  for  the 
'I'ts,  which  were  at  one  time,  and  may  be  still,  used  for  flavoring  or  seasoning  meat 
Aouble-flowered  variety,  the  Bigaradier  a  fleur  double  of  the  French,  comes  nearest 
.^rhaps  to  the  Horned  variety,  resembling  it  in  the  form  and  size  of  the  tree.    The 
nii^  varies  in  form,  but  is  mostly  double,  containing,  so  to  speak,  one  within  another. 
\,    1^  vA*-"  are  gatnered  for  the  sake  of  their  perfume. 

'riety.  ^^nav^Aier  vtolc**"  bears  leaves  and  flowers  of  two  different  colors 
--     -  .in»n        ir^*    ^Ainr  «^'       rini<^-*-  "^Tio  o.-n/i  tho  others  of  the  ordinary  color: 
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he  frnits  also,  iu  an  immatiire  state,  have  a  violet  tinge.    The  small-growing  myrtle* 
eaved  orange  is  also  a  variety  of  tms  class. 

Lemon  {^tnt»  limanumj  Risso;  C.  medica  var.  of  some  authors).  Of  the  Lemon  a 
ery  large  nnmber  of  varieties  are  in  cultivation.  Li  all,  however,  the  fruits  contain 
.  very  acid  pnl^,  distinct  from  any  other  species  or  variety  of  the  genus.  A  very  large- 
rnitod  variety  is  described  as  having  been  introduced  and  much  cultivated  in  Jamaica, 
ram  a  single  fruit  of  which  a  pint  of  juice  has  been  obtained.  The  common  lemon  is 
.  tree  from  ten  feet  to  fifteen  feet  high,  specially  cultivated  as  an  article  of  commerce 
>n  the  coast  of  the  Mediterranean,  between  Nice  and  Genoa,  as  well  as  in  Sicily,  Cala- 
iria,  Spain,  and  PortngaL  As  seen  in  cultivation,  the  lemon,  imlike  the  orange,  is  of 
rregolar  growth,  with  sparse  foliage.  The  flowers  are  partly  hermaphrodite  and  partly 
tnisezoal,  and  the  corolla  is  purplish  on  the  outside  anu  white  within.  Their  fragrance 
B  more  delicate  than,  and  not  so  clinging  as,  that  of  the  orange.  The  trees  blossom  dur- 
pg  A  irraat  part  of  the  year  except  the  actual  winter.  The  lemon  assumes  many  pecu- 
lai  ,  among  the  most  singular  of  which  is  the  Fingered  Lemon  of  China. 

1m      AM.%dt  grows  to  a  large  size  and  is  almost  solid,  with  little  or  no  pulp;  at  the 

vf  the  fruit  the  segments  become  absolutely  divided  into  five  or  more  long,  cvlin* 

B.     iJ  lobes,  hence  the  name.    Among  those  noted  for  their  free-flowering  and  abun- 

b  frniting  is  the  Clustered  Lime  or  Lemon  (Limonier  d  prappcs  of  the  French).    The 

ee  of  this  variety  are  oval,  oblong,  and  the  flowers,  which  are  borne  in  corymbs,  are 

itM^jeeded  by  dusters  of  roundish-oblong  fruits  often  somewhat  warted  on  the  snriace, 

ihe  rind  bemg  thick  and  shining,  and  the  pulp  very  acid,  and  containing  only  a  few 

leeda.    This  variety  produces  fruit  abundantly  during  a  great  part  of  the  year,  and  is 

mltiTated  largely  m  Southern  Europe. 

Citnm  {Citrus  Media  (Risso)  Ccdrat  of  the  French).  This  species  is  now  usually  re- 
ained  as  the  origin  of  all  the  fruits  previously  considered.  The  Citron  occurs  in  fewer 
rarieties  than  either  the  orange  or  the  lemon.  The  most  common  is  the  large  citron 
Ceiratitra  cro$  fruits);  in  this  the  leaves  are  thick,  oval,  oblong,  and  of  a  glaucous 
^reen,  and  tiae  flowers  are  lar^  and  white  and  very  numerous ;  the  fruit  also  is  very 
arge,  covered  with  a  very  thick,  irregular,  or  wrinkled  rind,  at  first  of  a  reddish-pur- 
>]e  color,  becoming  ^en  as  the  fruit  enlarges,  and  finally  changing  to  a  coppery  hue. 

It  is  for  its  thick  rmd  that  the  citron  is  valued  for  the  purpose  ot  candying  or  pre- 
lerving  in  sugar  for  use  in  confectionery;  for  this  purpose  the  peel  is  salted  and 
ihippM  to  various  parts.  The  fruits  themselves,  which  often  weigh  several  pounds, 
line  aeldom  eaten  raw.  The  citron  appears  at  the  present  day  to  be  nowhere  cultivatea 
u  relv.  the  more  prolific  lemon-tree  having  generally  taken  its  place.    It  is,  how- 

»>«tty  e^  d  along  the  Western  Riviera,  and  is  also  grown  on  a  small  scale  about 

Pizzo  aimtx  M     la,  on  the  western  coast  of  CaJabrin,  in  Sicuy,  Corsica,  amd  the  Azores. 

]  V  y.3ergamottier  of  the  French).    Citrus  Bergamia  of  some  authors,  though 

I  w^/^mists  consider  it  not  sufficiently  marked  to  make  it  a  distinct  species  from 
^receding.  It  is  a  small  tree,  in  flowers  and  foliage  not  unlike  the  Bitter  Orange ; 
«niits  are  nearly  spherical  or  somewhat  pear-shaped,  very  often  crowned  at  tne 
•J  by  the  persistent  style ;  they  have  a  smooth,  thm  skin,  of  a  pale-yellow  color, 
fti.u  this  skin  contains  a  large  quantity  of  essential  oil,  of  a  x>eculiar  but  well  known 
fragrance.  It  is  for  this  oil  (the  oil  of  Bergamot  of  the  shops)  that  this  variety  is 
r^uedy  being  cultivated  on  low  grounds  near  the  sea  at  and  in  the  ncighborhooa  of 
Begf^o,  in  Calabria,  where  lemon  and  orange  trees  are  often  mixed  with  it.  The  es- 
lential  oil  is  expressed  from  the  fruits  by  specially  constructed  machinery  by  which 
the  fruits  are  made  to  revolve  in  a  kind  of  dish  or  saucer,  at  the  same  time  coining  in 
xmtact  with  a  series  of  metal  ridges,  which  fracture  the  rind  and  thus  set  free  the  oil. 
Prom  2  ounces  to  3  gunces  of  this  oil  is  so  obtained  from  every  100  fruits,  and  about  7,000 
Omits  are  thus  treated  by  a  single  machine  iu  one  day.  After  the  oil  has  been  ex- 
tracted the  fruits  are  again  pressed  for  the  sake  of  the  acid  juice  contained  in  the  pulp, 
vrhich  is  concentrated  and  used  in  the  manufacture  of  citric  acid,  and  the  residue,  after 
the  final  extraction  of  the  oil  and  juice,  is  used  as  a  cattle-food.  Tlie  oil  is  always 
known  in  commerce  as  essence  of  Bergamot,  and  is  imported  chiefly  from  Messina  and 
Palermo.  Its  principal  il^o  is  in  perfumery.  Like  all  other  fruits  of  the  orange  tribe 
the  Bergamot  has  its  vjiricties  with  fruits  of  sinjplar  formation.  One,  for  instance,  in 
which  tne  fruit  is  flattened  to  where  there  is  a  circular  opening,  discloses  a  number  of 
irregular  prominences.  On  cutting  one  of  these  fruits  across  a  series  of  about  twenty 
cells  fillecl  with  pulp  are  seen  around  the  circumference,  and  in  the  center  a  number  ojf 
cells  agreeing  with  the  external  prominences. 

Lime  {Citrus  lAmettay  Risso).  The  chief  use  of  the  Lime  is  for  the  juice,  which  has 
ft  great  reputation  as  an  antiscorbutic ;  several  varieties  are  cultivated. 

Shaddock  {Citrus  decumanaL,),  The  fruits  of  the  Shaddock  are  known  under  dis- 
tinct names,  according  to  their  size ;  thus,  a  full  grown  fruit  is  very  large  and  weighs 
from  10  to  20  pounds ;  they  are  then  called  Pompelmousses  or  Pamx>elmou8ses,  wmle 
those  of  the  smallest  size  are  known  as  Forbidden  Fruit  or  Pomeloes. 

Citrus  Japonica  (Hib.)  is  a  native  of  Japan^  the  fruits  of  which  are  about  the  size  of 
ft  huge  cherry  and  quite  spherical,  with  a  thm  rind,  and  a  very  sweet,  agreeable  pulp. 
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It  is  known  as  the  Kumquat;  and  the  fruits  preserved  in  simp  are  often  exported  from 
that  country. 

From  notes  relating  to  the  preparation,  and  the  commercial  aspects,  of  the  pToda^ 
tions  of  the  Citrus  family  it  is  remarked  that  of  all  scent-yielding  plants  none  has  a 
value  at  all  equal  to  that  of  the  Citnis  tribe.  The  oran;^e  is  a  mine  of  perfume  in  itselC 
The  hlossoms  yield,  according  to  their  mode  of  treatment,  two  distinct  odors,  one  hav- 
ing the  tnie  scent  of  the  flower,  the  other  a  scent  called  neroly.  Orange-peel,  too,  fm*- 
nishes  adeliL^htful  perfume,  and  the  leaves  give  a  scent  infeiior  only  to  the  true  neroly. 
Orau^e  stocks  are  raised  from  seeds  or  T»ips,  and  in  the  third  year  they  are  ip*afted.  hi 
the  fifth  year  they  are  planted  where  they  are  to  stand.  The  soil  should  ue  well  pre- 
pare<l,  inasmuch  as  tlfty  years,  nay,  even  a  century  afterward,  the  results  of  good  eari^ 
treatment  will  l)e  a])parent. 

Orange-trees  require  from  ten  to  fifteen  years  to  reach  a  good  size,  but  they  will  pio* 
duce  both  flowers  and  fruit  in  four  or  five  years.  When  in  full  vigor,  each  tree  yieldi 
on  an  average  25  pounds  weight  of  blossoms  amiually.  At  Nice  a  public  market  eiiiti 
for  the  sale  of  orange-blossoms  during  the  season  when  the  trees  are  in  bloom.  The 
bitter-orange  dowers  bring  ux  cents  per  pound ;  those  of  the  sweet  orange  four  teati, 
A  ton  of  dowers  will,  by  means  of  distillation,  yield,  say,  40  otmces  of  neroly  otto,  worth 
$120,  and  the  residuary  water — orange-flower  water — about  $25.  Orange-flower  £^ 
or  butter,  and  oil  ar^juauufactured  to  a  larce  extent  by  the  enfleun^  and  mocemtifi 
process.  It  requires  about  eight  pounds  of  blossoms  to  euflower  one  pound  of  fi^eoM^ 
the  operation  being  divided  into  about  thirty  repetitions  of  a  small  quantity  of  flowen 
over  or  in  the  same  grease.  By  digesting  this  orange-flower  urease  in  the  proportion 
of  six  pounds  to  eight  pounds  m  one  gallon  of  rectified  alcohol,  there  are  obtained  tin 
extracts  of  orange-flowers,  a  handkerchief-perfume  which  is  surpassed  by  no  othtt 
scent. 

The  CiUrui  hergamiOj  or  bergamot  lemon,  is  a  plant  of  great  valne  as  a  acent-yieldflr; 
its  perfume  is  so  mucn  in  demand  that  its  annual  production  in  Italy  has  nerer  aatiih 
fled  the  market.  The  Messina  dealers  and  their  allies  carefully  adulterate  the  Ins 
bergamot-otto  with  lemon-otto.  The  name  of  this  varietv  is  derived  £rom  the  eity  of 
Bergamo,  in  Lombardy,  from  whraice  the  otto  was  first  sold.  The  otto  of  bergamot  of 
the  finest  quality  is  that  which  is  expressed  from  the  fruits ;  but  about  four-fifths  of 
it  in  the  market  is  a  distilled  product  or  one  expressed  from  the  rasped  rind  of  ths 
fruit.  About  40,000  pounds  weieht  of  otto  of  bergamot  are  annually  imported  into 
England.  In  the  littfe  island  of  Montserrat  the  Ciinu  limetta  ^ws  most  prolifically, 
and  in  almost  an  indigenous  mannw.  Que  of  the  orange-orciiards  there  consists  ox 
500  acres,  each  acre  containing  200  trees.  They  come  into  full  bearinfj^  in  seven  yens 
from  the  seed ;  Uiey  flower  more  or  less  whenever  they  get  heavy  rain,  and  the  fruit 
ripens  in  about  four  months  after  the  flowers  appear.  They  fruit  all  the  year  roand, 
but  the  chief  harvest  is  from  September  to  January.  About  90,000  pounds  wei^t  of 
otto-lemon  is  imported  into  England.  The  otto  of  lemon  in  the  market  is  principaQy 
from  Messina,  where  there  are  hundreds  of  acres  of  lemon-groves,  and  the  extraction 
of  the  ottos  of  lemon  constitutes  the  chief  industry  of  Sicily,  particularly  in  the  vicinity 
of  Palermo.  There  is  ample  room  in  European  markets  for  all  that  is  produced  here, 
as  well  as  for  all  that  may  be  produced  in  other  countries. 

The  following  remarks  upon  orange-growing  in  the  Azores  may  also 
afford  useful  hints  in  this  connection: 

The  culture  of  oranges  has  considerably  increased  during  the  last  thirty  years  at  St. 
Michaels.    In  former  days  the  plants  were  left  unsheltered;  they  were  planted  at 
^eat  distances  from  one  another,  thus  forming  ma^ificeut  trees,  covering  a  large  sur- 
face of  ground,  one  of  which  would  l)ear  from  15,000  to  20,000  oran.<»es.    A  heavy  stone 
was  laid  on  the  top  of  each  tree  to  force  the  branches  in  a  lateral  direction  ami  keep 
'hem  low  so  that  the  wind  might  not  destroy  them.    This  system  bas  been  entirely 
vbandoned,  as  it  did  not  prevent  the  trees  from  bein^  upr()t>ic<i  by  the  severe  storms 
vhich  blow  from  the  Atlantic.    The  idea  was  then  adoi>ted  of  X)lauting  the  orange- 
rees  in  small  lots  and  surrounding  them  with  trees  of  larger  growths ;  but  it  was 
bund  that  these  overshadowed  the  oranges  and  prevented  their  rijieuing.    In  1845 
he  system  was  introduced  of  inclosing  the  plantations  by  stone  walls  and  with  the 
''^«it  results.    These  walls  are  from  10  feet  to  15  feet  in  height,  inclosing  spaces  from 
'  feet  to  '200  feet  square.    In  the  larger  inclosures  the  avifrage  cro])  on  ^^ach  tree  does 
^c  exceetl  600  fruits,  while  in  snudler  spaces  the  average  is  from  2,000  to  3,000  fruits, 
»owing  how  much  good  shelter  and  care  will  do  towards  increasing  the  crop.    The 
^^>^uiid  iff  the  plantations  is  well  plowed  and  tilled  for  four  or  hve  ye^ars.    After  that 
t  imder^oes  a  superticial  plowing  twio^  a  year,  and  is  occasionally  sown  with  a  green 
-op,  which  is  slightly  covered  m  by  shallow  plowing.    Eveiy  year  the  dead  wood 
"''*  out  »>Tiri  ^1 -^  shoots  thinned;  but,  as  a  rule,  the  orange-tree  is  never  pruned.    In 

^T^      -iSuu\tM     .       ^.«oiip/l  10  -vaII  rrtt^raH  if  »,hM  mippl^  bft  nfi^ar  9nA  Rnffifiinnt  in  qiiAntity^ 
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liere  are  six  principal  varieties  of  sweet  oranges  cnltivatod  in  the  Azores.  Tlie'com- 
ion  one  is  of  oiiddfe  size,  sligbtly  acid,  and  very  sweet-scented.  Tlio  skin  is  thin  and 
dheres  woU  to  the  fruit,  oecoiuiug  a  little  thicker  towards  the  end  of  the  season.  The 
'omprida  is  tnore  aromatic  than  the  preceding  one,  and  also  more  acid.  This  tree  is 
ircTv  loaded  with  fniit.    Under  the  name  of  the  Silver  Orange  is  designated  a  much 

alier  one,  with  vojry  lirm  flesh,  extremely  fine  skin,  and  ^enish-yellow  color.  The 
%.^ectay  or  choice  orange,  is  largo,  of  iirst-rat«  flavor,  little  acidity,  and  of  a  deep  yellow 
olor.  It  has  scarcely  anv  pips,  and  does  not  ripen  until  April,  which  gives  it  a  higher 
alne.  The  Ombigo  is  natter,  and  sweet,  while  it  furnishes  the  largest  crop  of  all. 
dually  conges  the  Mandarin,  which  differs  little  from  the  same  variety  grown  in  Malta, 
"he  iixiit,  as  a  rule,  entei-s  into  its  maturity  in  October,  but  the  best  varieties  are  not 
:athered  ontilJanuar^*,  the  season  terminating  in  May.  The  trees  are  increased  iu  a 
orious  way.  The  mode  of  propagation  waA  derived  from  the  Chinese,  and  has  been 
luch  iu  use  of  late  ^eaiB.  A  branch  of  the  diameter  of  4  or  5  inches  is  chosen,  around 
rhich  a  circular  incision  is  cut.  Around  this  straw  matting  is  wound  in  the  shape  of 
.  fimnel  and  filled  with  beaten  earth  from  the  middle  of  May  to  the  middle  of  June, 
toots  soon  begin  to  push,  and  by  the  following  winter  it  is  provided  with  sufficient 
0  support  it  when  detached  from  the  parent  stem. 

The  voung  plant  thus  obtained  often  bears  fruit  at  the  end  of  two  or  three  years. 

f  grafting  was  employed,  and  is  still  used,  but  it  is  somewhat  out  of  fashion, 

ut  of  the  relative  slowness  with  which  trees  **  worked"  by  it  come  into  bear- 

..  1%  however,  asserted  that  the  trees  to  which  it  has  been  here  applied  give 

_^  jest  firuit,  and  last  longer  than  the  others. 

Tlie  oranges  are  gathered  with  care  and  carried  to  the  packing-shed,  where  each 
knit  ia  separately  wrap^ied  in  a  dry  maize  leaf,  and  put  in  the  box.  The  shape  of 
^'■^e  bozee  has  been  entirel  v  changed  of  late  years ;  ronnerly  they  held  from  700  to 
orangea.  Thin  flexible  planks  formed  a  convex  covering,  without  any  solidity,  and 
vuttftiniug  in  the  lid  almost  as  many  oranges  as  in  the  box  itself.  This  curious 
arrangement  was  explained  by  saying  that  the  air  circulated  more  fi^elv  between 
hese  planks,  and  that  this  was  necessary  to  the  preeervation  of  the  fruit ;  but  really  the 
ustom  arose  from  the  wish  to  escape  the  tax  imposed  upon  all  exports,  which  only  pre- 
cribed  the  dimensions  of  the  lower  part  of  the  case.  The  growers  made  the  box  of^the 
ight  size  and  then  surmounted  it  with  an  enormous  cover.  Thus  formed,  they  would 
lot  pack  well  and  the  fruits  were  crushed.  The  boxes  are  now  made  rectangular, 
livided  into  three  compartments,  are  about  a  yard  in  length,  and  hold  only  half  of 
rhat  the  former  ones  did.  The  expenses  of  gatliering,  carrying  to  town,  storing, 
lacking,  embarking,  including  the  case  and  maize  leaves,  amount  to  65  cents  a  case. 
Is  for  tne  price  of  a  box  of  oranges,  sometimes  they  are  sold  at  St.  Michaels,  when 
ust  gathered,  for  $5  the  1,000,  packing  and  transport  being  at  the  cost  of  the  buyer ; 
ither  times  they  have  sold  as  low  as  12.  Of  late  years  about  600,000  cases  are  yearly 
izported  to  England.  Steamboats  engaged  in  this  service  make  ei^ht  voyages  to 
Sngljuid  from  the  middle  of  November  to  the  end  of  April ;  each  carries  about  5,000 
Hisea. 

THE  PYRETHRUMS  AS  INSEGT-DESTROTERS. 

As  information  about  the  Fyrethrximg  is  firequently  sought  by  corre- 
spondents with  a  view  to  their  cultivation  and  preparation  for  insecti- 
cides, the  following  notes  collected  on  this  subject  are  here  introduced: 

Several  8i)ecie8  of  Py^rethrum  have  attained  reputation  as  insec^de- 
jtroyers.  The  P.  cameiim  and  P.  roseum  have  both  proved  to  be  excel- 
lent* in  this  respect.  About  30  years  ago  the  flowers  of  these  were  intro- 
iuced  in  a  powdered  form  under  the  name  of  "  Persian  Insect  I^owder.'^ 
rhe  flowers  of  P.  cinerarice  folium ^  a  native  of  Dalmatia,  have  been  simi- 
larly employed  under  the  name  of  "  Dalmatian  Insect  Powder.^  A  tesi 
yf  the  value  of  these  powders  is  thus  described : 

In  order  to  test  the  eflect  of  the  different  insect-powders,  I  sprinkled  some  flies  with 
the  powders,  aud  took  the  length  of  the  time  required  to  kiU  the  dies  as  the  measure 
jf  the  value  of  the  powders.  \Vhen  a  house-fly  was  placed  in  a  small  flask,  sprinkled 
with  four  grains  of  insect-powder,  if  the  powder  was  very  powerful,  there  was  consid- 
erable stui)or  at  the  end  of  one  minute,  followed  by  the*  death  of  the  fly  after  two  or 
tluree  minutes.  The  commercial  insect-powders  behave  diflei*ently  iu  this  respect ;  some 
jf  them  corresponding  completely  to  the  above  standard,  while  others,  although  thoy 
inickly  stui>efied  flies  treated  as  above,  required  fifteen  to  thirty  minutes  to  kill  them, 
first  test  was  made  by  some  powder  of  my  own  preparation  fjx>m  the  Dalmatian 
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species.  The  druggists  in  Vienna  purchase  the  whole  flowers  yielded  by  the  uncnlti- 
vated  Dalmatian  Fyrethnim  cineraricB  folium,  and  the  powder  they  supply  is  a  very  en- 
ergetic preparation.  It  is  noteworthy  that  both  these  entire  flowers,  and  the  powden 
prepared  fii^om  them,  after  being  kept  six  years,  do  not  suffer  any  particular  loss  of 
activity.  I  have  found  the  powder  of  the  flowers  of  P.  cinerarim  foliwn  very  active. 
P.  roseum  appeared  to  be  slower  in  its  action,  which  I  ascribe  to  the  circumstance  thai 
the  single  flowers  are  much  more  powerful  than  the  double  flowers,  which  appear  to 
have  little  activity.  The  doublp  flowers  occur  in  P.  roseum  in  much  larj^r  pioportioiis 
than  in  P.  cineraruB  foUuMj  and  to  this  fact  I  consider  the  greater  activity'  of  the  latter 
due.  The  fresh  (undried)  flowers  of  both  these  Pyrethrums  will  kill  iuos,  but  very 
slowly.  The  plant  itself,  powdered,  apperared  to  bo  quite  inactive.  In  a  BimUar  man- 
ner I  have  tested  the  powdered  flowers  of  several  Austrian  CompoaitcBf  and  I  have  £Muid 
the  following  to  be  quite  inactive  in  this  respect:  Chrysantiiemum  leucanthemwiLC, 
car<mariumf  Anthemis  arvensiSy  A.  cotulUf  A.  tinctoriaf  A.  nohilis,  and  InvJa  pulicaria.  The 
flowers  of  Tanacetum  vul^are  and  Pyrethrum  corynibosum  appear  to  have  a  very  sligiit 
stupefying  effect.  Of  all  the  Austrian  indigenous  Compoaitce  tried^  only  the  powdored 
flowers  of  Pyrethrum  parthenium  and  P.  inodorum  exercised  a  stupefying  influence  upon 
flies,  and  that  only  after  the  flies  had  been  dusted  from  one  to  two  hours;  their  valae^ 
theraoroj  as  insecticides  is  very  slight. 

In  a  scientiflc  aspect  it  is,  however,  interesting  to  notice  that  up  to  the  present  tizne 
the  action  obnoxious  to  insects  has  only  been  observed  in  the  genus  Pyrethrum,  wlub 
from  other  composites  approaching  very  nearly  to  that  genus  the  property  is  absent. 

The  seed  of  Pyrethrum  are  sown  in  spring ;  the  plant  is  quite  hardy,  and  blooms 
abundantly  the  second  year  from  seed.  The  powder  is  made  from  the  half-opened 
flowers,  gathered  during  a  dry  day,  and  dried  in  the  shade  under  cover.  It  is  pulver- 
ized in  a  mortar,  sifted  and  stored  in  bottles  for  use.  It  is  largely  cultivated  in  Rus- 
sia, where  it  is  used  in  immense  quantities.  An  acre  of  ground  in  these  plants  will 
yield  about  100  pounds  of  the  powder.  As  it  requires  a  considerable  amount  of  labor 
and  manipulation  to  gather,  dry,  and  prepare  the  flowers,  its  culture  is  not  considered 
profitable  except  in  countries  or  locahties  where  labor  is  very  cheap  and  plentifuL 

WITLOOP  OB  CmOOBY. 

Among  the  seeds  lately  distributed  by  the  department,  there  were  some 
packages  of  a  new  vegetaMe  or  salad  plant,  known  as  witloof,  which  has 
been  ^e  occasion  of  repeated  inquiries  as  to  its  use  and  value. 

The  witloof— the  literal  meaning  of  which  is  "  white  leaf  ^ — ^is  a  kind 
of  chicory,  which  forms  a  close  head  of  leaves  very  similar  in  habit  to 
that  of  the  upright  headed,  or  Cos  lettuces.    The  common  chicory  is  a 
well-known  roadside  weed  in  many  parts  of  the  country,  notwithstandhig 
the  roots  are  largely  imported  as  a  beverage  material  to  mix  witii  coffee, 
or  to  be  used  as  a  substitute  for  that  berry.    Tha^slender  roots  of  tie 
chicory  are  much  employed  in  France  for  forcing  into  growth  in  dark 
apartments,  during  winter,  the  delicate  blanched  leaves  being  used  as  a 
salad  under  the  name  of  Barhe  div  Cajnieine,    These  leaves  are  quite  bit- 
ter, and  not  agreeable  to  every  one.    The  witloof  variety,  also  called  tiie 
large-rooted  Brussels  chicory,  has  a  thick,  stubby  root,  also  much  used 
^s  a  coffee  mixture,  and  is  said  to  be  the  most  profitable  variety  that  is 
dti vated  for  that  purpose.    In  Brussels,  the  leafy  heads  of  the  witloof 
•  tc  cooked  whole  and  eaten  with  cream  sauce,  and  in  this  mode  it  is 
nuch  esteemed  as  a  vegetable  dish  for  the  dinner-table.    It  is  equally  as 
'^ood  as  a  winter  salad,  and  is  less  bitter  than  the  common  chicory  when 
•»ed  for  this  purpose, 
i''^  ^row  the  witloof  properly  requiros  a  rich  and  deeply-worked*  soil, 
,.-nh  the  se<^'i«   ire  sown  in  spring,  and  deposited  in  dnlls,  which  are 

• nnhe^     ^ait,  and  as  the  young  plants  progress  they  are  tlnnned 

•t*         -^        ^<      ^out  4  inches  from  each  other.    They  will  have  com- 
^^  -    /   .  >v  t*i  by  the  end  of  October ;  they  are  then  lifted  with  care, 

^  ^v  -     III.  or  bruis^  ^^^e  pi^^cipal  root,  the  leaves  cut  back  to  a 

enf  •  •'^''^  2  inoi^*      ^"^     n^  crown  of  the  root,  and  stored  in  a 

-  -..        .^ir  inr.        \  -      -*>  irA  ^r     ipr^g-hf^  <\  few  iuclies  apait^ 
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in  light,  rich  soil  of  any  kind,  which  may  be  secured  by  a  liberal  admix- 
ture of  sand,  leaf  mold,  or  prepared  compost,  pressed  firmly  between 
the  roots,  and  the  tops  will  devdop  in  time,  according  to  the  warmth  of 
theroom« 

The  temperature  usually  kept  up  in  a  greenhouse  is  well  suited  for  its 
growth,  and  if  planted  in  a  dark  inclosure,  imder  the  shelves  or  staging, 
a  crop  of  leaves  will  be  secured. 

In  Brussel,  where  the  markets  are  suppUed  with  this  vegetable  &om 
Ghristmas  till  Easter,  and  later,  the  common  practice  is  to  store  the  roots 
thickly  in  beds,  on  a  dry  situation,  in  a  field  or  garden.  These  beds  are 
jformed  by  digging  out  a  shallow  trench,  from  8  to  12  inches  below  the 
Bnr&ce.  and  3  feet  in  width.  In  the  bottom  of  this  trench  the  roots  are 
planted  upright,  or  sUghtiy  inclined,  at  a  distance  of  about  1  inch  from 
one  another,  and  in  rows  about  8  inches  apart.  Between  the  roots  Ught 
soil  or  compost  is  placed  and  firmly  pressed,  so  that  no  space  may  be 
l€^  and  finally  the  surface  is  covered  with  2  or  3  inches  of  tiie  light  soil, 
through  which  the  young  growths  will  push.  The  whole  is  then  inclosed 
with  a  rude  lattice  frame,  the  top  of  which  is  elevated  a  foot  above  the 
plants;  this  prevents  the  covering  material  from  pressing  them.  Fresh 
stable  manure,  to  the  thickness  of  3  or  4  feet,  is  now  put  over  the  frame, 
completely  inclosing  the  plants,  the  heat  generated  by  the  feimenting  of 
the  manure  being  sufBcient  to  start  the  plants  into  growth ;  the  progress 
of  the  inclosed  vegetation  being  watched  from  time  to  time,  the  proper 
period  for  cutting  the  crop  is  readily  ascertained. 

SESAMUM  INDIOUM. 

Among  oil-yielding  plants  the  sesame  plant  is  frequentiy  referred  to. 
Some  correspondents  allude  to  it  as  furnishing  ben-oil,  or  titie  oil  of  ben. 
This  mists^e  no  doubt  originates  from  the  common  name  of  the  leaves 
of  the  Sesamunij  which  are  sometimes  called  benne  leaves.  The  true  oil  of 
ben  is  prepared  from  the  seeds  of  Moringa  pterygospermaj  which  are  called 
ben-nuts,  and  yield  a  peculiar  kind  of  fiuid  oil,  in  the  East  Indies.  This 
oil  is  reputed  for  its  value  for  watches,  and  is  more  of  a  nbvelty  than  it 
is  an  article  of  commerce  anywhere;  on  the  contrary,  the  Sesamum  is  one 
of  the  valuable  oil-yielding  plants  of  the  world. 

The  sesame  is  an  annusd  herb,  a  native  of  the  East  Indies,  but  widely 
cultivated  in  tropical  and  semi-tropical  climates  throughout  the  world, 
for  the  sake  of  the  oil  contained  in  its  seeds  and  other  uses  to  which  the 
latter  are  appUed. 

There  are  two  varieties  in  cultivation,  the  white-seedfed  and  the  black- 
seeded  ;  the  black-seeded  is  said  to  be  the  best  oil-producing  variety, 
sJthough  the  difference  between  the  two  kinds  is  not  considered  to  be  of 
any  great  moment. 

Its  cultivation  is  of  the  most  simple  kind.  It  is  sown  thinly  in  drills, 
after  the  soU  becomes  warm  in  spring,  and  the  stems  are  collected  and 
dried  when  the  seed  is  ripe.  The  seeds  are  thrashed  out  in  the  ordinary 
manner  adopted  for  rape-seed  and  similar  products. 

The  oil  is  known  as  gingelly  or  sesame  oil.  The  best  quality  is  ob- 
tained by  first  washing  the  black  seeds  in  cold  water,  or  boiling  them  for 
a  short  time  until  the  reddish  coloring  matter  of  the  skin  is  removed 
and  the  seeds  have  become  white.  They  are  then  dried  in  the  sun,  after 
which  the  oil  is  expressed.    The  seeds  contain  about  40  per  cent,  of  oil. 

Sesamum-oil  is  insoluble  in  alcohol,  readily  saponifies  with  alkalies, 
and  combines  with  the  oxide  of  lead.    For  all  purposes  of  medidne  and 
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pharmacy  it  is  considered  equal  to  the  best  olive-oil.  It  \riQ  keep  for  many 
years  without  becoming  rancid  either  in  smell  or  taste,  and  is  said  to  be 
largely  usod  in  inci*easing  the  amount  of  the  ohve-oil  of  commerce.  In 
Japan  it  is  used  for  cookeiy  purposes,  and  is  prefen*ed  to  all  others  as  a 
salad-oil.  -  It  is  sufficiently  free  tix)m  smell  to  a<lmit  of  being  made  tiie 
medium  of  extracting  the  perfume  of  the  jasmine,  tuberose,  the  orange, 
and  other  fragrant  tlowers  for  pui'])oses  of  i>ertumery.  It  is  used  mwli- 
cinally  as  a  laxative,  and  is  preferi-ed  by  some  to  castor-oil. 

The  cake,  after  expression,  mixed  with  honey  and  preserved  citron^  is 
esteemed  an  Oriental  luxm*y,  and  the  roasted  seeds  &xe  used  as  a  substi- 
tute for  coii'ee.  The  cake,  after  pressiu^,  is  also  employed  as  a  food  tat 
bees.  The  plant  has  long  been  cultivated  to  some  extent  in  the  Southon 
States,  yielding  an  abundance  of  oil  of  tlie  best  quality;  and  it  oould  be 
produced  in  any  quantities  that  commei'ce  might  demand  or  farming 
profits  justily. 

The  leaves  of  the  Sesamum^  under  the  name  of  benne  leaves,  are  valued 
for  their  mucilaginous  properties ;  two  or  three  of  the  fresh  leaves  are 
soaked  in  a  tumbler  of  water.  Administered  rei)eatedly,  this  gummy 
water  is  a  popular  domestic  prescription  for  some  complaints  in  chUdren. 

ARACHIS  HTPOGJSA. 

The  ground-nut,  or  pea-nut^  may  also  be  mentioned  in  connection  with  dl- 
bearing  plants.  The  seeds  are  among  the  best  known  as  oil-producers, 
yielding  from  40  to  45  per  cent,  of  oil,  which  is  not  inferior  to  that  ob- 
tained fi*om  the  olive  as  regards  quahty,  and  is  good  for  every  purpose 
for  which  ohve-oU  is  used,  it  is  a  good  lamp-oil,  burning  with  little 
smoke,  a  clear  flame,  and  affords  a  very  full,  bright  light.  It  is  one  of 
the  best  lubricating  oils  for  machinery;  and  for  all  alimentary  purposes 
it  is  equal  to  the  best  oUve-oil,  and  it  is  said  to  be  largely  substitute  for 
that  article  in  commerce.  Many  thousands  of  tons  of  the  nnts  aire  annu- 
ally imported  into  France  for  the  purpose  of  expressing  the  ofl,  which, 
it  is  stated,  finds  its  way  into  the  trade  under  the  name  of  oUve-oil,  which 
can  scarcely  be  called  an  adulteration,  as  the  pea-nut-oil  possesses  a  sweet- 
ness and  delicacy  not  easily  surpassetl.  The  ground-nut  is  grown  in  im- 
mense quantities  in  the  East  India  Islands  and  along  the  .^%can  coast, 
mainly  for  the  sake  of  its  oiL  In  Java  and  ^lalacca  it  is  known  as  ka^ 
jang-oU.  Another  use  made  of  the  nuts  (which  is  said  to  be  increasing) 
is  that  of  grinding  them  up  lor  mixing  with  cacao  in  the  preparation  of 
chocolate,  and  it  is  freely  asserted  that  in  the  manufacture  of  the 'hitter, 
where  the  ground-nut  is  easily  procured,  the  cacoa  is  entirely  omitted  in 
the  preparation  of  so-called  chocolate  condiments. 

MADIA  SATIVA. 

This  plant  is  found  in  California,  Oregon,  and  other  parts  of  the  States 
bordering  on  the  Pacific,  where  it  sometimes  is  csUled  tar-weed.  In  Chili, 
where  it  is  also  a  native,  it  is  cultivated  for  the  sake  of  the  oil  which  is 
expressed  from  the  seeds.  This  oil  is  used  as  a  salad-oil,  and,  indeed, 
for  all  purposes  to  which  olive-oil  is  applicable.  It  has  been  introduced 
and  cultivatol  both  in  European  and  Asiatic  countries  as  an  oil-produc- 
ing plant,  and  it  is  stated  that  the  produce  per  acre  is  alx)ut  the  same 
as  that  yielded  by  rai>e  and  poppy  seeds. 

To  those  who  are  interested  in  oil-producing  plants,  the  following  table, 
quoted  from  Boussingault,  shows  tlie  results  of  some  experiments  made 
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•y  ^I.  Gauzac,  of  Dagiiy.    All  of  the  plants  mentioned  can  be  matured  in 
ny  climate  where  Indian  com  will  lipen. 


Names  of  pUnta. 


'^lewort 

cket 

.  inter  rap« 

w«Mli.<itatarQii>9 
nrled  ooltiwort . 
'uniii»-cabba^e. 
rokl  of  p]«»tuuir6 

anflowor 

Tax   

T^hite  poppy  -  -  - 

[aap r 

ouumer  nipo  . . . 


SecdFprodnced 

on  obUioed 

OiL 

per  acre. 

pw.icre. 

OwL  art.  lb$. 

JA>9.  03U. 

19   0  15 

875   4 

40 

15   1   3 

3J0   8 

18 

16   2  18 

641   6 

33 

15   1  25 

595   8 

33 

16   2  18 

€41   8 

83 

13   3  19 

565   4 

33 

17   1  16 

545   8 

27 

15   3  14 

275   0 

15 

15   1  25 

365   0 

22 

10   1  18 

WO      8 

46 

7   3  21 

'  229   0 

25 

11   3  17 

412   5 

30 

Cake. 


PtreenL 
54 
73 
6tt 
62 
62 
61 
78 
80 
69 
52 
70 
65 


JUTE. 

The  following  remarks  on  jute  and  the  plants  which  produce  it  have 
yeeu  prepared  in  accoi-dance  with  inquiries  on  these  subject* : 

The  plants  fui'iiishing  jute  have  been  cultivated  by  the  natives  of  India 
br  their  own  manufactures  for  many  centuries.  The  word  "jnte^  was 
mgiually  used  as  a  synonym  for  fiber^  and  is  supposed  to  be  the  angU- 
rized  form  of  the  Lidian  word  jhoty  which  was  formerly  apphed  to  vege- 
:able  fibers  generally  i-egardless  of  their  origin ;  but  the  jute  of  commerce, 
it  the  present  time,  is  yielded  by  two  distinct  species  of  plants  belonging 
:o  the  natiu^  order  TUliaceoe^  the  Corchorm  olitoriusj  and  Corchorm  cap- 
tularis. 

The«e  two  species  are  similar  in  general  appearance,  shape  of  leaves, 
x>lor  of  flowers,  and  habits  of  groiiiibh,  differing  only  in  the  formation  of 
llieir  seed-pods;  those  of  the  C  capsular^  being  short,  globular,  and 
snrinkled,  while  those  of  C.  oUtorius  are  about  the  thickness  of  a  quill, 
md  about  two  inches  in  length.  Both  plants  are  annual,  and  grow  from 
>  to  16  feet  or  more  in  height^  average  of  crops  being  about  10  feet  high, 
witb.  stems  from  one-half  inch  to  one  and  one-half  inches  in  thickness, 

dom  sending  out  side  branches  except  near  the  top. 

£ach  of  these  species  has  a  white  and  a  reddish  variety;  the  stalks 
ind  leaves  of  the  first-named  being  of  a  hght  green  color,  whereas  in 
the  second-named  variety  the  stalks  are  red  and  Uie  leaves  red- veined. 

The  leaves  of  both  these  species  are  used  as  pot-herbs  and  as  an  in- 
gredient in  soups.  C.  olit4>rius  is  largely  grown  about  Aleppo  as  a  pot- 
Serb,  the  Jews  boiling  the  leaves  to  eat  with  their  meat;  hence  the  plant 
is  ottentimes  called  Jews'  mallow. 

An  infusion  of  the  diied  leaves  is  used  as  a  tonic  bitter;  and  medi- 
cinally they  hold  an  important  place  in  the  East  Indian  native  pharma- 
coiKPia. 

The  roots  of  the  plants  are  used  in  the  manufacture  of  paper;  an  oil 
for  burning  is  extracted  from  the  seed,  but  it  yields  so  small  a  quantity 
of  oil  that  the  plants  c^inuot  be  rankeil  among  those  profitable  for  their 
oil-bearing  qualities,  and  the  cake  left  after  exjnression  is  not  nutritious 
as  food  for  hve  stock. 

The  Corekorus  capsularis  is  the  species  principally  cultivated  in  the 
central  and  eastern  districts  of  Lower  Bengal;  but  ^e  Corchorm  olito- 
rius  is  more  largely  grown  in  the  districts  near  Calcutta,  and  from  its 
Wber  is  manufiactured  the  well-known  Luckhii>ore  jute  of  Hooghly,  whi(di 
ilao  goes  by  tbe  name  of  De^i  jute.    There  is  no  difGorence  in  the  qualitgr 
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of  the  fibers  produced  by  these  two  species,  but  in  commerce  markec^ 
ferences  are  noticed  in  the  productions  of  different  places;  these  d 
ences  are  attribut<^  to  climate,  80U,  time  of  cutting  and  methods  of 
paration  of  the  fiber. 

The  best  variety  is  called  Uttarlya,  which  is  said  to  possess  to 
greatest  extent  those  properties  which  are  essentially  necessary  in  fi 
intended  for  spioning,  namely,  length,  color,  and  strength;  this  is  m    jt- 
stood  to  be  produced  by  the  white  varieties  of  Corchorus.    The  nexi  in 
quality  is  called  Deswal^  which  is  esteemed  in  commerce  on  account  of 
its  fineness,  softness,  bright  color,  and  strength;  this  is  said  to  be  pro- 
duced by  ().  capsularis.    The  Best  has  a  long  fine,  and  soft  fiber,  and  is 
mainly  produced  by  C.  olitorius.    The  Beora  is  much  used  for  the  man- 
u&(Cture  of  ropes;  it  is  strong,  coarse,  and  black;  this  derives  its  name  I 
from  pi  locahty.  ■ 

The  best  Uttariya  j\it&  usually  brings  75  per  cent,  more  in  market  than 
other  kinds.    The  time  of  cutting,  preparation  before  steeping,  the  length 
of  time  it  remains  in  water,  and  tiie  quality  of  the  water,  ^  seem  to  affect 
in  a  greater  or  lesser  degree  the  value  of  the  fiber.    The  best  time  for  | 
cutting  is  when  the  plant  is  in  flower,  and  just  before  the  first  fom 
of  seed-pods.   The  fiber  from  this  cutting  is  of  superior  quality  ana     » 
fine  glossy  appearance.    If  cut  earlier  than  this  tiie  fiber  is  very         d- 
ful  but  lacks  strength;  if  cut  after  the  plants  have  fruited  or  seedt    , 
fiber  is  strong  but  harsh,  wanting  in  gloss,  mixed  with  bark,  and  woouy 
in  its  general  character,  although  the  quantity  is  greater  than  is  procoied 
from  tiie  earlier  cuttings.    The  later  cuttings  invariably  produce  fiber  of 
a  dark  or  grayish  color. 

After  cutting,  the  stalks  are  left  to  stand  in  the  field  for  a  couple  of 
days  to  allow  some  of  the  juices  to  evaiwrate.  When  so  treated  tiie 
stalks  rot  more  quickly,  and  the  fiber  is  not  iojured,  as  too  much  steep- 
ing impairs  its  value;  steeping  in  water  for  fltfteen  to  twenty  days  wffl 
then  prepare  it  for  manufacture.  Too  much  steeping,  as  also  using  dir^ 
water,  ^vill  make  the  fiber  of  a  dirty,  dark  color. 

How  far  the  cultivation  and  preparation  of  this  fiber  for  the  inanu£AO- 
turer  may  be  profitable  remains  to  be  seen.  With  such  improved 
methods  and  processes  of  handling  and  preparing  for  market  as  experi- 
ence will  si)eedily  mature,  the  grower  'mil  doubtiess  find  it  a  profitable 
crop ;  but  unless  the  machinery  for  manufacture  be  ample  and  of  the 
most  improved  kinds,  the  profits  of  manufactiu^  may  not  prove  very 
attractive.  The  following  remarks  on  the  jute  industry  in  Bengal  aa  it 
was  several  years  ago,  are  instructive  in  this  connection: 

The  manufacture  of  gunny-bags  employs  aU  classes,  and  penetrates  into  even 

household.    Men,  women,  and  children  find  occupation  therein.    Boatmen  in  theff 

ipare  moments,  husbandmen,  palankeen-carriers,  ajid  domestic  servants,  oveiybody,  in 

*oet,  being  Hindoos  (for  Mussuhnen  spin  cotton  only),  pass  tJieir  leisure  moments,  dis- 

•^ff  in  hand,  spinning  gunny  twist.    Its  preparation,  together  with  the  weaving  into 

'  ^<^hs,  form  the  never-failing  resource  of  that  most  humble,  patient,  and  despised  dt 

.   nted  beings,  the  Hindoo  widow ;  this  manufacture  spares  her  from  being  a  chaige 

'   ler  family;  she  can  always  earn  her  bread.    There  is,  perhaps,  no  other  article  so 

^xversally  diffused  over  the  globe  as  the  Indian  gunny-bag.    All  the  finer  and  long- 

•vapled  jute  is  reserved  for  the  export  trade,  the  short  staple  serves  for  the  local  man- 

ifactures,  and  it  may  be  remarked  that  a  given  weight  of  gunny-ba^s  may  be  pm- 

^ased  at  about  the  same  price  as  a  similar  weight  of  raw  material,  leaving  no  apparent 

'largin  of  profit  for  spinning  and  weaving.    Tne  gunny-bag  or  cloth  is  sent  from  Cal- 

.*,tfji    vv  p«nang,  Singapore,  Batavia,  and  the  whole  of  the  Indian  Archipelaeo,  §a 

^^ta^f    ,^pper,  coffee,  sugar,  &c, ;  to  the  west  coast  of  America  for  nitrate  of  soda, 

jorate  c.  lime,  regulus  of  sUver,  &c. ;  to  the  Brazils  for  cofieo  and  cotton,  and  to  the 

Jnited  8tates  for  packing  cotton.    Thus  it  finds  its  way  to  Liverpool,  Londen,  and 

4her  E"^^ean  ports,  and  is  sold  to  the  wholesale  dealer  with  the  sugs^,  coffe^  pep- 

^^^  T.i>#     -^-^fi.     VTi«n  Atjr*^in  /Hm^-^oAi?  "t^o  re*^*u'  '■nerchants  in  the  countiyy  the  bagBMd 
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"cbaBed  for  making  mats,  and  these  mats  are  widely  sold  and  distributed  all  ove^. 

ooontry.    There  are  people  who  make  a  good  trade  even  by  buying  up  the  bags 

it  have  held  the  sucar,  and  selling  them  again  to  the  ginger-beer  or  '^pop''  manu- 

turers,  who  fiist  boil  them  to  get  out  all  the  saccharine  matter  to  sweeten  this  popu- 

beverage,  and  then  dispose  of  the  bags  to  the  mat-makers. 

Bespectfnlly  sabmitted. 

WILLIAM  SAUNDEBS, 
Superintendent  of  Gardens  and  Orounda. 
Co  Hon,  Wm.  G.  Le  Due, 

Oammisaioner  of  Agriculture. 


REPORT  OF  THE  CHEMIST. 

3bb:  The  work  of  the  Chemical  Division  of  the  department  prosecnted 

ring  the  past  year  consists  of— 

L.  Analysis  of  lime  marls. 

3.  Examination  of  soils. 

3.  Analysis  of  bat  guano  from  near  Galveston,  Tex. 

I.  Analysis  of  sugar  from  the  early  amber  sugar  cane. 

5.  Estimations  of  sugar  in  various  beets  sent  to  the  department. 

5.  Examination  and  report  of  an  experiment  in  beet  culture  made  on 

ktsto  farm  in  Atlantic  County,  K.  J. 

7.  Experiments  to  determine  the  presence  or  absence  of  the  so-called 

ptone  forming  ferment  in  the  roots  of  plants. 

^.  Investigation  of  American  sumac,  to  determine — 

A.  At  what  time  during  the  season  the  spontaneous  growth  of  our 
country  should  be  collected  in  order  to  secu^  the  highest  possible 
proi)ortion  of  tannic  acid  in  the  product. 

B.  The  causes  producing  the  difference  in  the  market  values  of  the 
American  and  Sicilian  products. 

C.  A  practical  method  for  obviating  these  causes. 

0.  Investigation  X)f  the  physical  and  chemical  causes  tending  to  the 
odaction  of  mildew  and  rot. 

Besides  the  work  here  indicated,  a  large  amount  of  unimportant  quali- 
live  work,  requiring  a  great  deal  of  time,  has  been  attended  to. 
The  work  of  analysis  and  of  regular  investigation  has  also  been  seri- 
sly  interfered  with  by  the  requirements  of  coiTespondence  and  consul- 
Dion. 

1.  The  examination  of  marls  has  been  confined  to  those  having  car- 
nate  of  lime  as  a  basis,  principally  the  shell-marls  of  the  Tertiary 
mations. 

As  will  be  seeu,  the  value  of  these  marls  depends  entirely  ui)on  the  car- 
nate  of  lime  they  contain,  for  they  seldom  if  ever  contain  any  appre- 

ile  quantity  of  other  valuable  constituents. 
X  percentages  of  phosphoric  or  i>otash  seldom  reach  half  of  one  per 
uv.,  and  in  the  majority  of  cases  only  traces  of  them  are  found. 
The  shell-marls  ai-e  valuable  for  direct  application  only  when  the  shells, 
posed  to  atmospheric  influences,  readily  disintegrate  and  fall  to  powder, 
d  the  sedimentary  lime  marls,  like  those  of  Florida,  are  valuable  only 
len  the  carbonate  of  lime  is  present  in  a  finely-divided  condition.  In 
[  cases  in  which  they  are  at  all  rocky  and  fail  to  disintegrate  when 
posed,  they  should  bo  burned  previous  to  application.  But  that  of 
r.  Whitner,  noticed  below,  would  not  be  worth  the  trouble  and  exi)ense 
irolved. 

'5  a 
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Th6  same  is  true  of  the  sbeU  marls.    To  be  worth  burning,  t^i^  si 
contain  at  least  50  per  cent,  of  shells  of  c^bonate  of  lime,  and  even 
it  is  questionable  whether  the  work  would  prove  profitable.    In 
analysis  of  these  Tertiary  marls  heretofore  made  in  the  departmi^it  snow 
their  value  to  be  very  low,  and  the  present  analysis  is  seea  to  eoD&in 
the  foimer  conclusions  with  regard  to  them. 

The  following  table  indicates  the  results  of  the  analysis  made: 


Lime 

Phosphoric  acid . 

Potash 

Insoluble  matter 
Undetermined... 


I. 


10. 8866 
0.4822 
Trace... 
3S.93 
55.7081 


^^  M^       . 


IL 


12.9155 

Trace... 

0.0381 

53.3271 

33.7193 


m. 


11.924 
a  421 


87.655 


IV. 


lasi 


Samples  ISoB.  t  and  It  were  presented  for  analysis  bv  Mr.  J.  J. 
non,  Mdffidian,  Miss.;  No.  HI  by  W.  E.  Carter,  Beebe,  Ark.    lliese  i 
all  shell-marls.    I^o.  IV  was  sent  by  IVIr.  B.  F.  Whitner,  J'ort  Beed^  j 
The  soU  examined  was  also  sent  by  Mr.  Whitner.    He  states  thast  v 
this  soil  prevails  orange  trees  die  after  two  or  three  years,  and  it 
sequently  denominated  "  die-back  ^  soil.    Careful  qualitative  exami 
faUed  to  reveal  the  presence  of  any  poisonous  quality.    It  is  nnp 
without  a  thorough  examination  of  the  character  of  tiie  subsofl  ana 
surroundings,  to  positively  assign  any  reason  for  tiiis  influence  upon 
orange  trees,  but.it  is  probable  that  judicious  applications  of  lime^ 
phosphates,  and  potash  salts  Will  be  effective  in  removing  the  troi 
some  cause.    The  sample  of  soil  presented  was  sand,  and  contai     i  a 
smallproportion  of  organic  matter. 

3.  The  statements  made  in  the  last  annual  report  concerning  the  vahie 
of  the  bat  guanos  of  the  South  have  received  ftirther  conflnnatioii  in 
the  results  of  an  analysis  of  a  sample  received  from  Mr.  A,  H.  Kent,  of 
Galveston,  Tex. 

These  deposits  are  probably  far  more  numerous  than  may  be  expected 
from  the  reports  received  at  the  department,  but  the  samples  ainsdy 
analyzed  represent  a  value  aggregating  nearly  $20,000,000.  The  mectum- 
ical  condition  of  the  material  is  exceUent  for  ready  apphcation,  and  it 
wiU  be  found  exceedingly  valuable  as  a  fertilizer  for  com  or  tobacco,  or, 
indeed,  for  any  crop  whatever. 

The  composition  of  the  sample  from  Galveston  is  indicated  in  the  M- 
lowing  statement  of  analysis: 

Or^Aniband  volatile  constitnents 86.300 

Water 2.106 

^jnmonia  (actual) ^26^ 

Organic  nitrogen  (representing  of  ammonia  NHj,  5.045) 4. 155 

Undetermined * 77.772 

,n  constituents 13.700 

^imo 3.806 

"-♦assa 1.602 

^ia 0.146 

''hosphoric  acid  (in  form  of  FeaOsPOn,  0.362) 1. 173 

nsolnbie  matter 0.912 

T-,^*»*^fTT^ined  5.431 

100.000  OIOO.OO 

.A^LKxni^    *  Cut  generally  accepted  commercial  values  of  the  various 

.....orf anf  c--4»fcituents,  the  guano  represented  by  the  sample  analyzed, 

....    miform  with  it.  ^^^^ii'i  bf  v'>rth  about  fifty  dollars  pcT  toii 
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of  two  thousand  pounds.  We  regret  that  no  description  of  the  looallly 
or  extent  of  the  deposit  was  given  in  the  letter  acocHnpanying  the  sam^e, 
for  such  a  description  lii^ould  be  not  only  of  interest  but  of  value  also. 

4.  Some  time  ago  a  sample  of  sugar  made  &om  the  Early  Amber 
sugar-cane  was  submitted  for  analysis.  It  has  been  made  by  mei^y 
expressing  the  juice  by  crushing  the  cane  between  rollers,  concentratiiig 
in  open  pans  to  a  consistency  tit  for  crystallization,  and  iHtering  throni^ 
coarse  gunny-bags.  The  sugar  thus  obtained  has  the  percentage  com- 
position indicated  below: 

Cane-sugar 88.8934 

Grape  sugar  (glucose) 6.-6100 

Water  (expelled  at  lioo  C.) ^^     fi.88S0 

100.3^ 

This  shows  the  importance  of  the  fiirther  study  of  the  sorghum  as  a 
source  of  cane-sugar.  If  a  product  as  good  as  that  analywd  can  be 
obtained  in  the  rude  and  comparatively  imperfect  method  described,  it 
is  reasonable  to  suppose  that  with  the  application  of  the  most  approved 
methods  the  extraction  of  sugar  from  this  source  will  be  attendra  with 
profit 

5.  The  great  value  of  the  sugar  industries,  and  the  interest  lately 
aroused,  caused  a  number  of  b^ts  to  be  sent  to  the  department  for 
examination.  Some  of  these  were  the  sugar-beets,  while  others  were 
merely  mangolds.  Unfortunately  none  of  Sie  specimens  sent  were  ac- 
companied with  any  information  concerning  the  methods  of  cultivation 
or  the  fertilizers  used,  if  any  were  employed.  All  were  analyzed,  how- 
ever, and  tb^  results  of  some  of  the  analyses  show  the  capability  of  our 
coltivators  to  raise  good  beets  for  sugar  manufacture;  and  if  the  present 
interest  in  the  matter  can  be  maintained,  there  appears  to  be  no  reason 
for  failure  to  establish  the  industiy  in  the  Eastern  States  as  successfhlly 
as  it  has  already  been  established  in  California.*  To  attain  this  success, 
however,  great  attention  must  be  paid  to  preparation  of  the  soil,  tl»e 
character  and  composition  of  the  fertilizers  used,  and  the  methods  of 
coltivation  adopted.  These  are  &cts  that  cannot  be  too  frequently 
r^)eated. 

The  following  table  shows  the  results  obtained  by  the  analysis: 


Origin. 


r.  J.  Beans,  Morrlstown,  N.  J. 
aw. Payne,  Comiog,  N. Y*. 

Dot 

J.  J.  Toon,  Smyrna,  Ga 

W.  D.  Lane,  Mlddlcbnxy,  Vt 

Do 


Variety. 


Imperial 

White  Sicilian.. 
Mangold-wnrzel 
Lane  beet 

Red  beet 


t 


s 


Oct.  31 
Dec.  1 
Dec  1 


I 


I 


i 
►  8 


1,018  grama) 
3  34  lbs...  5 
1.506  grama 
3.316  Ibe  . 
630gramt 
1.83lbfl... 


9T7 grama.  \ 
2.149  lbs...  5 
1,357  grams  \ 
2.985 lbs...  5 


Peroentag^— 


I 

H 

OB 


76.55 
84.15 


74.0 

8&58 


JS' 

0 

o 


69.03 

•0.77 

60.15 
81.24 
51.12 

5a  05 


A 


7.75 

9.38 

10.18 
2.11 
4.72 

6.10 


8 

r-5 

5 


1.875 

1.68 

1.75 
6.76 
3.66 

3.40 


*  No.  I.  t  No.  II;  raised  at  Eimira,  New  York. 

*From  information  later  received,  it  appears  that  the  industry  was  a  complete 
biliire  last  ^ear  on  account  of  the  continued  dry  weather. 
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The  beets  sent  by  Mr.  Thomas  J.  Beans  and  Mi\  D.  W.  Payne  i 
sent  crops  that  can  undoubtedly  be  worked  up  for  sugar  mth  profit,  j 
it  is  satisfiactorj'  to  know  that  both  these  gentlemen  ai^e  making  j    ive 
preparations  for  the  cultivation  of  larger  crops  during  the  coining  year. 

6.  But  the  most  important  and  most  satisfactory  experiment  in  beet 
culture  that  has  come  under  the  notice  of  the  Chemical  Division,  is  tliat 
made  at  Batsto  farm,  in  Atlantic  County,  jSTew  Jersey,  by  ISkfr.  Joseph 
Wharton,  of  Camden,  N.  J.  Mr.  Wharton  has  purchased  a  large  tract 
of  lajid  there,  and  last  spring  decided  to  devote  a  small  portion  of  it  to 
the  experiment  of  raising  beets  and  extracting  the  sugar  from  them  on 
the  fann.  It  was  not  his  purpose,  as  will  appear  below,  to  produce  crys- 
tallized sugar  directly,  but  to  concentrate  the  juice  to  sirup  and  send  it 
in  this  form  to  the  rectifiers  for  purification  and  crystallization. 

in  response  to  an  invitation  from  Mr.  Wharton,  and  in  comphance 
with  your  instructions,  I  proceeded  to  Batsto  farm  and  "  examined  as 
thoroughly  as  possible  into  the  soil,  seed,  culture,  quaUty  of  the  product, 
mode  of  harvesting,  and  cost  of  beets  denvered  at  the  mill ;  also  the 
manner  of  extracting  the  juice,  arrangement  and  cost  of  machinery  for 
reducing  the  juice  to  sirup  or  sugar,  and  the  quahty  of  the  producf^ 
From  the  fact  that  the  records  of  the  experiment  were  not  closely  kept, 
and  from  various  other  reasonable  causes,  the  results  of  my  inqmries 
were  not  altogether  satisfactory.  Mr.  Wharton's  letter,  which  will  be 
found  below,  explains  the  objects  he  had  in  view  in  maMng  the  experi- 
ment. It  shall  be  my  purpose  in  the  following  page  to  describe  the 
experiment,  and  suggest  modifications  that  I  consider  would  be  of  value 
in  future  work: 

Cai^iden,  N.  J.,  December  4, 1877. 

Dear  Sm :  When  inviting  yon  and  other  gentlemen  to  visit  Batsto,  I  was  perfbetiy 
aware  of  the  cmdity  of  my  operations  there,  yet  thought  it  might  instmct  yon  and  Hum 
to  see  this  serious  though  imperfect  attempt  at  sirup-making  from  beets.  I  ooDsidtf 
the  result  attained  is  so  far  valuable  that  it  demonstrates  tne  possibility  of  raifliiif 
upon  Jersey  hmds  beets  with  a  fair  percentage  of  ^uj^ar,  and  further,  the  poenbiU^OT 
putting  that  sugar  into  salable  condition  as  crude  sirup  by  means  of  quite  simple  w^ 
paratus  capable  of  being  operated  by  inteUigent  farm-hands.  No  doubt  a  ffieat  ob- 
stacle in  the  minds  of  American  farmers  to  the  raising  of  su^ar-beets  has  oeen  the 
belief  that  a  large  and  compUcated  establishment  for  the  working  up  of  the  beets  was 
indispensable  to  successful  beet  culture.  My  experiment  has,  I  think,  proved  that 
beet  juice,  defecated  with  lime  and  heat  and  boiled  down  in  an  op^n  pan,  is  fit  for  de- 
livery to  refiners,  and  is  consequently  salable.  Probably  neither  the  outlay  far 
establishment  nor  the  skill  required  would jpreatly,  if  at  all,  exceed  that  needed  for  a 
cheese  factory.  Quite  possibly  the  joint  efi&rts  of  a  farming  neighborhood  may  here- 
after, in  many  places,  establish  beet-sirup  houses  as  they  nave  already  estaoliahed 
cheese  factories.  Of  course  the  primary  results  of  this  first  experiment  of  mine  are 
very  bad  indeed ;  until  great  advances  have  been  made  a^d  much  larger  crops  aie  to 
He  handled,  loss  must  result. 


Yours,  truly, 
Ion  -^1^.  G.  Le  Due, 


JOSEPH  WHARTON. 


'*ixc  i\fi  '".  jivp  ♦va>'   4xo»vix  *b  uxv/xoi^  iovcjfc,  silieeous  ssnd^ 

vx.a  no  c*pjt/*fcici  "ility,  the  buxface  soil  containing  a  small  qnautitj 
♦f  organic  mattex  *xxvl  in  some  cases  a  slight  admixture  of  gravel.  It 
s  8  inches  deep,  and  is  underlaid  by  a  subsoil  of  yellow,  ferraginous 
-««nd.  It  is  sufficiently  loose  and  pliable  to  need  no  pulverization,  and 
.,o  -xniy  preparation  it  received  was  a  single  plowing  in  April.  It  was 
■  -        thout  either  harrowing  or  rolling,  marked  out  in  ndges,  by  mak- 

vhich  was  tilled  with  manure  and  covered  by  throwing 
oge^her  over  it.    In  the  appUcation  of  the  manures,  the 

hnp»     ir«f  vifliifp/l  \s'nrr  rriv-^ni    ^Tid.  cOUSisting  Of  ten  aCXCB, 


nrr*' 
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divided,  longitudinally,  into  five  sections,  "wMcli  were  fertilized  after 
manner  and  with  the  quantities  indicated  in  the  following  diagram : 


5 
4 
3 
S 
1 

300 

lbs. 
goano, 

an 

1 
d        m 

Otons 
nek. 

kai 

500 
nit 

lbs. 
alo 

ne. 

-            S 

^         a 

300 
fiah 

lbs. 
guano. 

10 
ni 

tons 
ack. 

500 
kai 

lbs. 
niu 

P*Z          a 
r3  0           a 

300 
fiab 

lbs. 
guano, 

10  tons 
muck. 

n  of  flel 
from  A 

yard  ma 

300 
fiab 

lbs. 
gnano. 

8t 
ma 

ons 
rL 

4  or 
stable 

5  tons 
manure 

Portlo 
Bam* 

AjHl 

30 

May 

7 

9 

11 

14 

18       19       SI       83 

FoTB. — ^The  remainder  of  the  field  was  planted  late  in  May,  with  seed 
I  from  abroad,  but  no  attention  was  given  to  it,  from  the  &ct 
b  lue  planting  was  too  late,  and  the  crop  on  that  part  failed  com- 
ply.   The  seeds  planted  previous  and  up  to  May  14  were*  Vilmoiins' 
Lite  Silesian,  bought  from  several  dealers  in  Philadelphia.    Those 
ted  later  were  also  White  Silesian,  imiwrted  fix)m  Antwerp.    They 
•«  all  soaked  in  cold  water  overnight,  and  then  sown  in  rows  about 
It  apart^  crossing  the  field  laterally.    They  were  sown  at  different 
i      as  indicated  in  the  lower  row  of  the  diagram.    At  first  it  was 
mined  to  plant  about  4  pounds  of  seed  per  are,  but  this  amount  was 
«eauently  increased  to  10  pounds  per  acre.    They  were  put  into  the 
to  a  depth  of  1^  to  2  inches,  by  means  of  a  hand-diill,  which 
u  lO  deUver  regularly,  making  a  necessity  for  a  great  deal  of  subse- 
mt  transplanting,  which,  as  is  well  known  among  beet-growers,  is 
latisfactory,  and  is  very  unfavorable  to  the  production  of  good  beets. 
a  consequence,  in  this  case  there  were  very  many  bare  spots  in  the 
i. 

lie  cultivation  of  the  crop  on  the  light  sandy  soil  of  Batsto  farm  was 
.  very  difScult,  and  was  eff^pcted  by  five  appUcations  during  the  season 
the  cultivator,  followed  by  hoeing  and  hand-weeding.  TMs  process 
3  rendered  more  troublesome  and  costly  by  the  fact  that  during  the 
)  previous  years  the  land  had  not  been  under  any  cultivation ;  was 
i  in  grass,  and  was,  as  a  consequence,  covered  with  weeds.  The  work 
cultivating  future  crops  will,  therefore,  be  less  costly.  The  crop  was 
vested  about  the  Ist  of  November,  no  mechanical  appliance  being 
d,  or  indeed  being  necessary,  for  raising  them,  on  account  of  the  veiy 
se  and  mellow  condition  of  the  soil.  They  were,  therefore,  pulled  by 
id,  and  stored  for  the  short  time  required  for  this  crop  by  piling  them 
[leaps,  with  the  roots  toward  the  center,  in  such  a  maimer  that  they 
uld  be  covered  by  leaves,  and  thus  protected  from  the  influence*  of 
liccation  and  frost.  The  quantity  placed  in  each  heap  was  never 
>wed  to  exceed  ten  tons,  including  the  leaves  and  tops,  on  account  of 
\  possibilities  of  fermentation  and  heating. 

x>m  these  heaps  the  roots  were  carried  to  a  convenient  place  n<  the 
11,  where  the  tops  and  leaves  were  removed  by  means  of  a  knife  Bi- 
ntly  heavy  to  enable  the  boy  using  it  to  effect  the  removal  at  a 
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blow-  The  dirt  adlieriiig  to  the  roots  was  then  carefully'  removed  by 
moaiis  of  a  washing  apparatus.  Tlio  natui^  of  the  soil  a<linits  of  a  very 
complete  cleansing  of  the  roots  by  very  simple  meaus,  since  the  li| 
sand  falls  off  readily  in  water  without  any  such  scouring  as  would  ue 
needed  to  remove  a  sticky  loam,  and  the  apparatus  employed  therefore  , 
merely  consists  of  a  cylinder,  4J  feet  long  and  2  feet  in  diameter,  hnng 
upon  an  axis,  to  an  extension  of  one  end  of  which  a  crank  is  attached, 
enabling  the  workman  in  charge  to  turn  it. 

The  cylinder  is  mad(>  up  of  w^ooden  strips  1  inch  square,  attached 
lougitudinally,  with  sutiicient  space  between  them  to  admit  of  a  free  play 
of  water,  and  is  phiced  in  a  cisteni  provided  with  a  constant  water-supply 
and  overflow.    The  beets  are  pa^sscnl  in  at  one  end,  and,  after  a  few  revo- 
lutions of  the  cylinder,  are  taken  out  at  the  other  end.    To  facilitate 
their  removal,  a  triangular  platfonn  or  partition  is  arranged  at  the  end 
nearest  the  workman,  that  takes  up  Ji  few  beets  with  each  revolutioD, 
which  may  then  be  taken  off  by  hand.    The  beets,  after  having  been 
thoroughly  washed  in  this  apparatus,  are  passed  to  the  mill,  which  has 
been  arranged  in  a  building  formerly  used  for  a  flouring-mill,  and  whicb 
was  devoted  temporarily  to  the  exi>eriment  of  the  manufacture  of  beet- 
sugar.    It  contems  three  floors,  upon  which  the  apparatus  was  arranged 
in  the  manner  indicated  below.    The  washed  beets  as  delivered  to  the 
mill  are  first  reduced  to  pulp  by  means  of  a  very  efQcient  rasp,  which  is 
one  of  the  best  made  abroad.    It  is  provided  at  the  top  with  a  hopper,  tD 
the  bottom  of  which  are  two  plungers  that  work  to  and  ^  horizontal^ 
by  a  motion  communicated  by  eccentric  cog-wheels.   These  plungers  finoe 
the  beets  that  are  ied  to  the  machine  against  tlie  cutting  cylinder,  whidi 
is  famished  with  saw-teeth.    It  revolves  at  the  rate  of  about  800  tinw 
per  minute,  and  is  capable  of  reducing  to  pomace  about  100  tons  of  beets 
per  day.    The  pulp  fi[X)m  the  rasp  is  ahnost  immediately  passed  to  a  preflBt 
ocmsisting  of  a  centrifugal  filter,  capable  of  receiving  a  diarge  of  ISO 
pounds,  and  of  revolving  when  in  action  at  the  rate  of  900  times  per  mia- 
ute.    The  action  of  the  filter  upon  the  pulp  is  continued  about  fifteen 
minutes,  until  most  of  the  juice  has  been  removed,  when  the  pulp  is  wadied 
with  water,  in  quantity  amounting  to  about  37  per  cent,  of  the  volume  ol 
the  juice.    By  this  means  about  GO  per  cent,  of  juice  is  extracted,  leaving 
40  i>er  cent,  of  the  original  weight  of  the  pomace  in  the  condition  of  a 
moderately  dry  pulp,  fit  for  feeding  the  cattle. 

After  every  fifth  charge  of  the  centri^gal  machuie,  or  at  intervals  of 
about  two  and  one-half  hours,  the  collected  juice  and  washings,  whidi 
generally  amount  to  about  85  gallons  or  700  pounds,  ai*e  pum]^  to  the 
upper  floor  of  the  building,  where  it  is  placed  in  the  defecating-tubs  and 
heated  by  means  of  a  coil  of  steam-pipes  to  90o  or  95^  C.  (195o  or  200^  FA 
When  this  temperature  is  reached,  about  six  pounds  of  lime  are  addeo, 
and  the  tempenUnire  raised  to  about  the  boiling  point,  which  is  msm- 
ained  until  perfect  defecation  is  accomplished. 

The  juice  is  then  drawn  off*  and  passed  through  bag-filters,  to  separate 
Jie  im;^urities  and  much  of  the  scum  that  may  accompany  it.  The  scum 
remaimng  after  drawing  oft*  the  defecated  liquor  is  subsequently  plac^ 
in  bags  and  submitted  to  pressui'e  in  order  to  remove  from  it  any  adher- 
ng  juice.  It  is  then  preserved  to  be  employed  a«  a  fertilizer,  lor  which 
purpose  it  is  quite  valuable  on  account  of  the  considerable  proportion  of 
i-hosphoiic  ac^'d^  nitrogen,  and  salt  it  contains. 

ni«  fiifo-or^  uice,  which  is  of  a  clear  amber  color,  is  ])assed  to  thecon- 
^juLUL«,^i,c ,  r>i^  ch  are  cast-iron  su^ai'-pans,  holding  120  gallons  each, and 
provided  inside  with  coils  of  iron  pipe  of  2  inches  diameter,  through  which 
^tean    >f  A)rty-/i  ve  pounds  presp^ire  is  pass^    Sulphuric  acid  is  added 
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X)  the  juice  in  the  concentrators  nntil  tlie  lime,  added  in  the  defecating- 
ixibs,  and  not  entirely  removed  with  the  impurities,  is  completely  neu- 
a^lized. 

The  concentration  is  then  continued  until  a  density  of  32^  Baum6  Ls 
attained.    The  resulting  sirup  is  then  filtered  through  bags  and  packed 
I  hogsheads  ready  for  sending  to  the  molasses-refiners  for  the  extraction 
rf  the  sugar. 

The  value  of  the  sirup  is  estimated  at  about  30  cents  per  gallon,  and 
y  polarization,  it  is  found  to  contain  from  46  to  52  per  cent,  of  sugar. 

Tlie  refuse,  consisting  of  the  tops,  leaves,  and  pulp,  is,  after  admix- 
ture with  salt,  buried  in  trenches  and  preserved  for  cattle-rood,  for  which 

n>ose  it  is  exceedingly  valuable,  the  tops  and  leaves  bei^g  estimated. 
I  and  the  pulp  at  $5  per  ton. 

>\  ith  regartl  to  the  total  cost  of  the  machinery  no  exact  data  could  be 

ven,  because  the  account  had  not  yet  been  made  up,  but  it  is  expected 
^  aggrr^fi^ate  about  $2,000.    The  same  diflSculty  exists  with  regard  to 

l)or,  &c.,  iand  for  cultivating  and  handling  the  crop.  The  work  of  ex- 
cracting  the  sugar  required,  besides  that  of  the  superintendent-,  the  serv- 
ices of  five  men  and  one  boy  during  the  day,  and  of  four  men  daring  tb/o 
ni^t,  at  an  average  cost  of  $1  per  day  for  ^ush. 

The  following  communication  concerning  the  quantity  aiid  quality  of 
the  crop  has  been  received  from  Mr.  Wharton : 

Dbak  Qat :  Mr.  Hiuaphrey,  supermtendent,  now  rep^rto  thait  tlie  -weight  of  Uipv^ 
ind  dxeised  beet-xooto  treated  at  B^tsto  was  90.7  toxi«i  yielding  11.8  tons  polj^i  10  tons 
le«T«6  and  tops.    Tbt  roots  so  prepared  contamed — 


Bngar 7,9 

Imparities „ 2.6 

10.6 
Coflficdent  «f  ▼alae,  74. 

TIiIb  prodoot  was  w«e  pasealsof  aii^i  aboat  160  gsllons  eai\]L  having  the  ooxppopi- 
kum  stated  hclow.    Ko.  1  was  passed  through  bone^Qiaok  befoie  ooUing  aown.    Kos.  2 
3  were  not,  but  simply  defecated  and  boiled. 


Ill  "  g^    I  I  II  |ii    .       I    I  ■■■»  I  I  I  uT^^p^  111  ij  i.ppi^^^^  I II  f  .  .1      ^»—    tw^mn^rm^mm 

SSKLi- 

4tll ^ .... 

gMaaie  imparitiM p.... ^ 


No.!. 

2iro.s. 

4a9 
0.0 
3.0 

a4 

46lO 

0.9 
0.0 

8S.0 

100.9 

100.0 

210.3. 


4T.9 

0.0 

S.0 

13.x 

S4.0 


Estimated  value  of  simp  hy  moli 
Toarsy  truly, 


Hoa«  Wm.  O.  Lb  Due, 


daalsts  is  fiBMn  90  to  35  asD^  per  gallon. 

JOSEPH  TraARTOBT. 


While  at  Bftt0to  I  aaem^ed  ea/m^gim  isi  t&e  t>eet9,  ik&betdf^  juioe^  aiid 
Birup  fbr  e^timiition  ci  their  values,  and  have  foond  tbexa  to  ooataia  re- 
spectivcly^  of  valuable  constitnente,  the  quantities  indicated  jjql  tlie  fol- 
lowing tables : 
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A.— Beets. 


1 

•t 

1 

f 

1 

5 

i 

^ 

E 

8 

r, 

y 

{ 

■X. 

S 

o 

S 

5 

s 

' 

LIWH 

B.— CLAHIFJED  JUICE  A 


CtorlfieajnioB 

Hrap  oODCaDtnMd  vlthont  Utetinc  Uirongli  bone-black 
&rap  GoncQittTBted  after  Ultfirlng  tliroagh  bona-blBck  ..^ 


Tlie  experiment  was  Bot  a  flnaocial  success,  nor  was  it  expected  M 
its  projector  that  it  would  be,  as  will  appear  lix>m  the  appended  nota 
from  Mr.  Joseph  Wharton,*  the  intelligent  and  energetic  proprietorot 
the  fa/cm,  but  it  proved  that  beets  of  fair  quality  could  be  raised  OD  \ 
soil  of  that  section.    The  soil  is,  it  is  true,  poor  and  thin,  but  if  it 
tains  but  little  that  is  of  value  for  plantfood,  it  also  contains  lit     d 
may  exert  an  injurious  infinence  upon  the  qnahty  of  the  beets  grt     i. 
that  the  latter  may  be  better  governed  here  by  the  application  ot     ni- 
izers,  and  only  those  need  be  applied  that  Trill  inci&ise  0ie  sngar  < 
-without  increasing  the  size  of  the  beet  or  the  impmities  in  the  joj 
All  these  are  important  considerations  in  the  profitable  cnltiTa 
this  valuable  crop.    In  the  present  experiment,  the  roles  adopted  1^  oewr 
growers  abroad,  and  proven  by  careful  experiments  made  both  in  fliis 
country  and  in  Europe  to  be  most  favorable  to  the  growth  of  a  product 
of  the  best  quality,  were  not  strictly  adhered  to.    For  instance,  we  find 
that  on  part  of  the  field  barn-yard  manure  was  applied  immediately  pn-' 
ceding  the  planting.    According  to  the  adopted  rules,  however,  this  ^lOnld 
bo  applied  to  the  previous  crop,  or  should  be  applied  in  the  &il  and 
plowed  in  deep,  and  even  then  it  should  be  thoroughly  well  rotted  pievioiu 
to  application.    Agam,  we  notice  generous  applications  of  fi^-gnaoo. 
Both  the  materials  mentioned  are  highly  nitrogenous,  a  guaility  ftaBy 
proven  to  have  an  injurious  influence  by  increasing  the  size  of  the  beet 
and  the  Imparities.    It  is  but  fair,  however,  to  remark  that  Mr.  Whartrai, 
""ho  is  well  aware  of  these  iacta,  did  not  decide  until  last  spring  to  plant 
>eets,  and  ho  was  therefore  limited  to  spring-manuring  with  snch  fertil- 
'"rs  as  were  obtainable  upon  a  larm  which  had  long  been  utterly  neglected, 
.1  nearly  so.    We  notice  the  application  of  tainit  or  cmde  diloiide  ra 


to  tlio  <|Uoetioa  of  profit  and  loss,  the  balance  on  the  side  of  losa  ie  so  gT«at  at 
u  quite  absurd,  aud  I  have  no  bopo  of  any  sign  of  profit  appearing  outil  after 
~°  patient  toil  and  careful  endeavor,  if  at  all.    There  lies  just  tbe  qnestiotil 


o  BolvB,  viz :  ivbether,  HuppoBine  all  n"" 
1,  pro"'  *<"■  ■>*  '"'  I''  "tt"inP-l 


■diligence,  and  capttal 
.OSGPH  WHASTON. 
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There  is  no  objection  to  the  use  of  potash-salts,  but  Profi  Charles  A. 

oessman  ha«  established  the  fact  that  sulphate  of  potassium  is  the  bet- 
cer  potash  compound  to  apply  for  the  production  of  high  sugar  percent- 
ages. We  find  in  our  diagram  indications  of  the  apphcation  of  no  phos- 
phates other  than  those  contained  in  the  marl  and  the  fish-guano,  yet  we 
i     ►w  that  they  have  an  exceedingly  favorable  influence,  and  often  to 

ich  an  extent  that  many  foreign  beet-growers  use  them  (upon  soils  much 
richer,  of  course,  than  that  of  South  Jersey)  to  the  exclusion  of  all  other 
fertilizers,  the  potash-salts  included.  Lime,  if  composted  with  the  muck 
that  can  be  obtained  without  difficulty  in  that  region,  would  have  a  bene- 
ficial effect.  Indeed,  it  might  be  used,  in  this  connection,  by  following 
Prof.  George  H.  Cook's  suggestion  with  relation  to  its  admixture  with 
the  greensand  inarls,  with  a  view  to  the  hberation  of  the  i)otash  they 
contain.  The  marl  and  lime  could  be  mixed,  and  in  order  to  facilitate 
the  oxidation  of  the  iron  compounds  of  the  marl,  a  small  quantity  of 
tti  r  or  salt  could  be  added.  After  weathering,  the  whole  might  be  com- 
ed  with  the  muck,  thus  forming  a  good  fertilizer  of  home  production, 

uch,  together  with  some  commercial  phosphates,  would  ftimish  aU  that 
c  crop  would  require.*  We  noticed,  while  at  Batsto,  the  field  prepared 
for  cax)p  for  next  year.  It  had  had  no  application  of  barn-yard  or  other 
a  e,  because  there  was  none  made  upon  the  place  and  none  could  be 
ix  it  in  the  neighborhood,  and  for  this  I  would  suggest  the  lime,  marl, 
^auck  compost,  with  an  application  of  phosphate  of  lime  in  the  faring. 
xu  thus  treated  would  ftirnish  potash  sufficient,  in  connection  with  the 
^  to  satisfy  the  demands  of  the  crop.  A  small  quantity  of  sulphate 
n  potassium  might  be  applied  with  the  phosphate,  and  by  following  such 

course  I  firmly  believe  that  a  crop  could  be  secured  that  would  contain, 
ustead  of  8  to  10  per  cent  of  sugar^  12  or  14  per  cent.,  and  this,  too, 
wiHi  a  decreased  i)ercentage  of  impunties. 

The  climate  of  that  section  is  good,t  and  the  physical  condition  of  the 
K>il  is  good,  so  that  the  matter  of  raising  good  beets  will  depend  upon 
:he  fertilizers,  and  if  the  acknowledged  rules  relating  to  this  part  of  the 
[losiness  are  followed,  there  is  good  reason  to  hope  that  the  crops  may 
ie  good  also. 

With  regard  to  the  method  of  extracting  the  juice,  it  appeared  to  me 
^hile  there  that  it  would  have  been  better  to  combine,  to  a  certain 
extent,  the  diffusion  process  with  the  use  of  the  press,  in  order  to 
iecnre  economy  of  time  in  working  and  fdel  in  evaporating.  Thus, 
i^  instead  of  using  for  washing  the  pulp  a  volume  of  water  equal  to  Si 
yer  cent,  of  that  of  the  juice,  the  pulp,  betbre  pressing,  were  mixed  with 
ibout  15  per  cent,  of  water,  as  recommended  by  Eoberts,  and,  after  two 
>r  three  hours'  standing,  pressed  out  in  the  filter,  and  the  pulp  washed 

th  about  5  per  cent,  volume  of  water,  we  would  have  a  saving  of  at 
e  ;  15  per  cent,  volume  of  water  for  subsequent  evaporation.  But  this 
B^uuid  necessarily  be  a  matter  for  experiment,  and,  as  suggested  by  Mr. 
Somphiey,  might  not  effect  sufficient  saving  to  compensate  for  the 
ncreased  space  and  apparatus  that  would  be  required.  This  is,  how- 
ever, one  of  the  many  minor  points  that  must  be  determined  by  ex- 

*The  nsnal  method  of  applying  marl  in  the  belt  of  farming  region  lying  to  the 
lorthwest  of  the  sand  district  in  which  Batsto  lies,  is  to  mix  marl  with  lime  in  tliis 
nanner.  About  15  to  20  per  cent,  of  lime  is  considered  sofELcient.  It  is  mixed 
rhile  slaking  with  the  marl,  very  much  as  a  bed  of  mortar  is  made.  This  is  the  method 
[  eimct  to  ioUow. — ^W. 

t  The  climate  this  year  was  very  fJEkvorable  in  respect  to  rain-faU.  It  remains  to  be 
iroven  by  experience  of  saccessive  years  whether  the  climate  can  be  relied  upon  aa 
iftbitaaliy  favorable  to  beets.— W. 
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periencc,  and  Mr.  Wliarton  says  he  is  by  no  means  sure  that  the  centrif- 
ugal ])rocess  will  not  be  entirely  thrown  aside  as  soon  as  greater  socoea 
in  cultivntion  produces  a  crop  large  enough  to  warrant  apparatus  oni 
large  scale. 

INYESTiaATION  TO  DETERMINE  THE  PRESENCE  OR  ABSENCE  OF  THE 
SOCALLED  PEPTONE-FORMINO  FERMENT  IN  ROOT& 

The  power  of  roots  to  act  upon  and  render  soluble  the  most  refiracta; 
compounds  in  the  soil,  and  the  maimer  in  which  they  absorb  the  nutri- 
tious mateiials  whi<;h  go  to  sustain  the  plant  and  provide  the  uoiixi 
ment  for  its  growth,  in  iact  the  function  of  the  root  in  general  has  biscu 
written  about^  vaiiously  commented  upon,  and  xmvy  carefully  studied. 
Many  investigators  disbelieve  in  their  power  to  render  soluble  i 
matters  in  the  soil,  and  scout  the  idea  of  their  having  affinity  for  > 
stances  not  readily  soluble  in  water  and  the  juices  of  the  roots, 
which  are  not  capable  of  passing  through  the  en%'eloping  membra       v 
osmose  and  thus  into  the  cell  duids,  and  in  a  similar  manner  tlirouj 
the  entire  plant.    This  class  of  thinkers  and  writers  beUeve  that  all  ] 
food,  in  oi-der  to  be  available,  must  be  in  the  form  of  inorganic  c 
pounds.    Thus  phosphoric  acid  can  pass  into  the  phmt  only  as  a  solauie 
alkaline  or  earthy  phosphate,  nitrogen  as  ammonia  or  nitric  addf  and 
carbon  as  carbonic  add.    Later  developments  have,  liowever,  tamed 
thoughts  on  the  subject  into  another  channel,  and  one  which  showed  Un 
possibihty  for  many  modifications  of  the  accented  notions  with  relatioD  to 
the  iunctiou  of  the  roots  and  their  power  over  the  elements  of  plaut-foodi 
whether  inorgaiiic  oi*  organia    I  refer  to  the  results  of  t^e  able  and 
interesting  researches  of  Darwin  and  Hooker  into  the  habits  and  actions 
of  the  insectivorous  plants,  and  their  power  when  having  seized  opoD 
any  body  of  a  nitrogenous  character,  particulaily  albumuioids,  to  seoiete 
the  acid  fluid  capable  of  dissolving  aud  placing  at  the  disposal  of  tiie 
leaf  on  which  it  may  have  lodged  for  its  own  nourishment,  ami  c(Hi#6- 
quently  that  of  the  plant,  the  particle  of  food  by  a  generous  Providenee 
or  favorable  breeze  brought  hi  its  way.    I  refer  also  in  this  connectioa 
to  the  valuable  investigations  of  Gorup-Besanez,  who  has  cai^Qfdlly 
separated  from  this  secreted  fluid  the  active  principle  which  constitattt 
the  potency  of  this  simple  secretion,  and  also  the  success  this  investi- 
gator has  been  blessed  with  in  his  endeavor  to  separate  the  same  princi- 
ples &om  other  plants  and  parts  of  plants,  discovering  its  presence  m 
seeds  of  vetch,  hemp,  and  linseed,  in  germinated  barley,  and  in  kiln  and 
air  dried  malt.    If  it  exists  in  the  seals  previous  to  germination  and  is 
found  there  after  germination  has  taken  place,  its  only  function  can  have 
been  that  of  rendering  soluble  and  placing  at  the  disposal  of  the  youthfid 
germ  tlie  nitrogenous  substances  <k  an  organic  character  locked  up  iu 
/he  insoluble  compoimds. 

"he  cai  eful  observations  of  Darwin  prove  the  capability  of  the  plants 
>  oike  within  themselves  and  appropriate  to  themselves  the  matter  made 
luble  by  the  secretions;  and  this  is  what  takes  place  in  the  young  pl^it 
-vulving  from  the  seed. 

The  jninciple  referred  to  lay  dormant  during  that  condition  in  which 
Tiv-edoui  from  acid  reaction  existed,  but  asserted  its  i)ower  when  its  poten- 
iwiity  was  rendered  active  by  the  acid  which  always  forms  in  the  phys- 
x,tii  ;ind  chemical  changes  which  theembryo  must  undergo  l)eforegennina- 
ion  can  take  place.  The  question  then  aiises,  if  the  aerial  portion  ot 
ijm^^v  T^.,.  ;pn  ^\c  hese  aci'  substances  tliat  may  prepare  nutritive 
•  '•  ...sihTTion     .     he  plant  '\'l»v 'i^aV  not  this  projierty 
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leo  reside  in  the  underground  portions  of  tlie  plant!    If  it  exists  in  a 

mant  condition  in  the  seed  before  germination,  and  becomes  powerful 

1  prepai'ing  the  food  for  the  young  plant  subsequent  to  germination, 

ly  should  this  same  property  not  reside  in  the  root  after  the  nutritive 
laterial  of  the  seed  has  been  tiunsferred  to  the  plant  and  exhausted? 
'he  latter  must  depend  for  its  existence  i^i)on  the  nourishment  supplied 
hrough  this  underground  organ,  which  has  so  many  qualities  and  actions 

common  with  the  aerial  portions,  which  have  the  power  of  reducing 
1:1     lie  nitrogenous  material  to  available  plant-food  without  causing  it 

0  u  lorgo  veritable  decomposition.  Both  are  acid  in  their  reaction; 
otb  are  equally  aflected  by  heat  and  cold ;  both  have  the  power  to  arrest 
rDd  prevent  putrefaction ;  and  both  are  equally  affected  by  substances 
K>isonous  to  plants.  Hoots  are  known  to  have  the  i)Ower  to  remove 
r     i  the  water  in  which  thev  grow  the  nitrogenous  organic  material 

ing  thei^in  os  impurities,  and  this  propert^^  has  been  considered  due 

i      oxygen  they  exhale;  but  .why  is  it  not  as  reasonable  to  suppose 

It  Uiis  purification  is  effected  by  the  miction  of  an  acid  secretion  endowed 

th  digestive  power  similar  to  or  identical  with  that  of  the  leaves  of  the 

Dsectivorons  plants,  which  could  prepare  the  impurities  tor  direct  absorp- 

ion  and  assimilation  ?    If  roots  are  endowed  with  this  power,  then  oar 

lotions  of  vegetable  nutrition  must  surely  be  materially  modified. 

Instead  of  looking  for  complete  decomposition  of  nitrogenous  organic 
natters  previous  to  absorption  and  assimilation,  they  may  be  rendered 

10  Ae  by  means  of  a  secretion  like  that  already  described,  and  taken  up 
tly  in  the  same  manner  as  the  dissolved  albuminoids  are  taken  in  by 

leaves.    For  the  purpose  of  determining  whether  or  not  this  pow^ 

Dossessod  by  roots,  and  whether  the  peculiar  terment,  as  it  is  some- 

m  called,  resides  in  them,  experiments  were  instituted  in  this  d^)ai*t- 

l  and  carried  oat  in  the  manner  and  with  the  residts  detailed  below. 

jlh  the  first  exx)eriment  wheat,  barley,  and  oats  were  separately  sown 

boxes  filled  with  sand  containing  considerable  organic  matt^;  but  it 

foand  exceedingly  difficult,  and,  in  £act,  almost  impossible,  to  sepa- 

the  roots  free  Irom  dirt  without  a  great  deal  of  ]imnipalation — so 

1  that  the  roots  obtained  were  of  little  or  no  value  lor  sul>seqaent 

11  L.  jlu  order  to  avoid  this  difi&culty  a  box  was  prepared  provided  with 
I  u  ting  closely  in  the  top;  over  tliis  frame  was  stretched  netting, 
irhicn  ui  then  thoroughly  saturated  with  wax  or  paraffine.  The  box 
iras  then  filled  with  a  gi*owing  solution,  containing  of  nutritive  constitu- 
te '      Hollowing  proporti(Hi: 

J  aoant  of  solution  employed  (30.5  liters)  contained — 

nit      B 30.5   grains,  or  1.00  percent. 

4v  4          K, 30.5   graiufi,  or  1.00  peroent. 

ymMcio  ouA^uftte 9.15gramfi,  or  0.03  percent. 

Kagneftic sulphate 9.15 grains,  or 0.03  percent. 

3odiiim  ohlonde • 12.3   grains,  or  0.04  percent. 

Kerric  chloride  • 0.2   grains,  or  0.006  percent. 

I'alcic  i>ho8phate* 5.00  grains,  or  0.0163  percent. 

Upon  the  netting  were  sown  barley  seeds,  and  the  whole  was  placed 
In  a  tavorable  condition  for  germination  and  growth.  After  the  roots 
tiad  attained  considerable  development  and  all  the  nutritive  material  of 
the  seed  had  been  exhausted,  the  frame  bearing  the  netting  was  removed 
from  the  box  and  the  suspended  roots  freetl  fi*om  any  adlieiing  nutritive 
lolution  by  washing  in  pure  water.  Care  was  obsen'ed  that  they  should 
lafler  no  ii\juiy  or  laceration.  They  were  then  cut  off  close  to  the  netting 
md  placed  in  a  mortar,  some  glycerine  x)Oured  over  them,  and  the  whole 
xitarated  until  the  roots  were  iinely  divided;  a  small  quantitj'  of  water 
ras  then  added  and  the  fluid  separated  by  filtration  through  a  hnen  bag. 

*£ongh  approximation. 
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The  solution  tlius  obtained  was  then  mixed  with  a  considerable  qi 
tity  of  absolute  alcohol  and  the  resulting  precipitate  collected  ott  a 
Alter  washing  it  was  triturated  in  a  mortar  with  glycerine,  the  bk 
portion  separated  by  filtration  and  treated  with  absolute  alcohol  as  1 
The  product  of  this  precipitation,  after  being  collected,  waa  then  it 
withwatfir  containing  a  small  quantity  of  glycerine,  and  the  BolntioD 
obtained  employed  in  the  experiments  with  egg-albumen  hi 
boiling,  which  were  made  as  follows :  To  a  small  quantity  of  toe  si 
a  few  drops  of  dilute  hydrochloric  acid  and  the  pieces  of  hardenea 
albumen  were  added,  and  the  whole  allowed  to  stand  in  thewana 
the  sand  bath  for  12  to  24  hours. 

HUfflaer's  test  was  then  applied,  and  in  every  case  negative  K 
were  obtained. 

The  experiments  were  repeated  three  times  with  like  results,  jam 
the  absence  of  the  peptone-forming  fennent  in  the  roots.    Eep 
of  like  character  made  upon  roots  of  the  coffee-plant  gave  simii     i      i, 

Experimenta  to  determine  whether  or  not  the  roots  themcielv 
direct  action,  may  have  any  dissolving  influence  upon  liardened 
have  been  projected,  but  must  be  left  for  the  subject  of  future  a 
and  there  seem  to  be  possibilities  for  interesting  developments  kit 
nection  with  it. 

AMERICAN  SUMAC. 
The  rapidly  increasing  consumption  of  sumac  by  tanners  of  1 
leathers  and  by  dyers  causes  a  demand  for  this  article  which  has, 
ing  the  past  few  years,  awakened  a  lively  interest  in  the  matter  of 
coUection  of  the  spontaneous  growth  of  the  same  in  Ibis  countxy, ) 
many  instances  has  stimulated  inquiries  into  the  manner  of  its  cout 
tion  abroad  and  the  more  improved  methods  employed  in  its  collect 
and  preparation  for  the  markets.    In  Virginia  particularly,  where 
spoutaneons  growth  of  sumac  is  very  abundant,  it  is  estimated  by 
Oomeliua  S.  Kamsburg,  of  Georgetown,  D.  C,  who  has  given  a  great  o 
of  attention  to  the  subject,  thf.t  the  amount  collected  this  year  wflli 
ceed  5,000  tons.   It  is  difficult  to  obtain  any  reUable  figures  for  tie  enl 
conntry  fh)ra  tl^  fact  that  none  are  recorded  concerning  this  very 
portant  industrj-.    In  all  probability,  however,  those  given  above  are 
low,  since  in  1872  the  existence  of  large  areas  along  the  Missouri  "Bt 
densely  covered  with  a  growth  of  sumac,  were  reported  to'tbis  de     > 
ment,  and  in  the  same  year  12,000  pounds  of  the  ground  product  wen 
shipped  to  New  Brunswick,  N.  S.,  by  way  of  New  York,  ftom  that  locality. 
What  may  have  been  the  development  of  the  industry  there  and  dsfr 
where  since  that  time  we  have  been  unable  to  determine.     However 
accepting  Mr.  Earasborg's  figures,  this  does  not  represent  one-half  die 
consumption,  as  may  be  seen  from  the  following  table  showing  the  inh 
jortations  during  the  ten  years  tii)m  1SC7  to  187(1  inclusive : 


■'-r  endiuE- 

QasmtUy  In 

v.„ 

13,;T».990 

tss».m 

§1 

l).OM,3«7 

is:ii»,ii4 

ID.  MS,  £48 
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We  see,  therefore,  that  the  annual  consumption  of  the  foreign  product 
loximates  8,000  tons.    This  does  not  take  into  account  tiiat  brought 
oy  smuggling  and  false  entries,  which  is  said  to  be  very  considerable. 
d  is  another  important  comparison  to  be  made  here,  viz.,  the  difier- 
3  in  the  value  of  the  foreign  and  that  of  the  home  product.    The  value 
1      importations  for  1876  amounts  to  the  sum  of  $624,169  gold,  while 
\  value  of  the  American  product  will  not  exceed  $420,000  currency, 
er  advices  from  a  private  source  state  that  the  importation  of  sumac 
the  present  year  amounts  to  11,000  tons,  or  $1,100,000  gold,  estimating 
iuo  value  of  the  product  at  $100  per  ton.    Yet  it  has  been  conclusively 
)ven  that  tlie  proportion  of  tannic  acid  in  the  latter  exceeds  that  found 
I  the  former  by  6  or  8  per  cent.    It  has  often  been  stated  that  this 
ifference  in  favor  of  the  American  product  is  very  much  greater,  but  my 
wn  investigations  have  failed  to  confirm  such  statements,  and  I  have 
en  unable  to  find  any  reliable  analyses  that  support  tiiem.    Notwith- 
mding  this  higher  percentage  of  tannic  acid  in  the  American  product, 
5  undertook  this  summer  to  determine  at  what  time  during  the  season 
[E  is  at  the  maximum,  in  order,  by  giving  instructions  concerning  the  time 
r  collection,  based  upon  the  results  of  such  investigation,  to  bring  about 
possible  improvement  in  the  product.    At  the  same  time  it  was  obvious 
CO  us  that  we  must  look  to  some  other  source  for  the  main  cause  of  the 
iifference  in  the  values  of  the  American  and  Sicilian  productions,  and 
ly  the  latter  is  so  much  preferred  by  tanners  and  dyers.    Upon  inquiry 
ig  the  dealers  and  practical  tanners,  we  find  that  by  using  sumac  of 
iian  growth  and  monufiacture  it  is  possible  to  make  the  finer  white 
hers  so  much  used  for  gloves  and  fancy  shoes,  while  by  the  employ- 
I         of  Uie  American  product  the  leather  resulting  has  a  disagreeable 
jreuow  or  dark  color.    Many  attempts  have  been  made  by  those  inter- 
ssted  in  collecting  and  grinding,  by  careful  attention  to  the  methods  em- 
ployed, to  improve  the  quality  of  the  home  product  and  save  the  extra 
iO  per  ton  which  is  the  present  difterence  between  the  prices  of  Ameri- 
t  and  Sicilian  sumac. 

jin  many  cases  these  attempts  have  been  partially  successful,  but  not 
BDtirely  so,  and,  as  will  appear  below,  the  difficulty  in  question  cannot  be 
Eiltoge&er  remedied  in  this  way.  Since  the  present  analyses,  and  those 
published  elsewhere,  show  a  higher  percentage  of  tannic  acid  in  favor  of 
the  American  product,  it  is  e\ddent  that  the  difficulty  must  depend  en- 
Qrely  ui)on  a  coloring  matter,  which,  according  to  Loewe  (PYesenius's 
Zeit9chn/t  flir  analytische  Clwinie^  1873,  pp.  127, 128),  consists  of  quer- 
dttine  and  quercitine,  which  exists  in  larger  quantity  in  the  Ameri- 
can than  in  the  Sicilian.*  Endeavors  were  made  to  determine  a  ready 
and  practical  mode  by  which  the  separation  of  these  coloring  matters 
fix)m  the  tannic  acid  in  solution  and  their  estimation  might  be  efi'ected, 
but  from  the  fact  that  their  deportment  with  reagents  is  so  similar  to 
that  of  tannic  acid,  and  their  solubility  in  water  appears  to  be  so  much 
tnodified  by  the  presence  of  tannic  acid,  our  endeavors  to  this  end  were 
ULBUCcessful.    But  while  there  may  be  no  practicable  method  which  may 

•In  the  progress  of  my  work  I  succeeded  iu  separating  a  brown  crystaUized  sub- 

e  in  tho  following  manner :  An  extract  of  100  grains  of  Fredericksburg  sumac, 

ing  23.71  i>or  cent,  of  tannic  acid,  was  treated  with  solution  of  plumbic  acetate, 

3  resulting  precipitate,  after  separation  by  nitration  and  washing,  was  rubbed 

..««^  alcohol,  and  finally  placed  in  suspension  in  a  large  volume  of  alcohol,  through 

h  sulphureted  hydrogen  gas  was  subsequently  passed,  until  complete  decomposi- 

avm*  of  the  lead  compound  was  effected.    After  separating  the  sulphide  of  lead  and 

iii;htly  cox^ntrating  tho  alcoholic  solution,  the  crystals  K)rmed. 

ThA  crop  obt-ained  was  not  sufficient  for  complete  examination,  and  the  substance 

therefore,  be  the  subject  of  future  investigation. 
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be  applied  to  the  separation  of  the  coloring  matter  when  in  solntv     w 
believe  we  have  discovered  how  it  may  bo  eotirely  avoided.    The  i 
ner  in  which  this  may  be  affected  will  api)ear  later  on. 

In  the  mean  time  let  us  compare  the  percentages  of  tannic  ack 
the  product  as  indicated  by  our  estimations  in  sx>ecimeiis  collected 
stated  intervals  duriQg  the  season.    Through  the  courtesy  of  Mr,  Gtr 
man  Smith,  of  Winchester,  Va.,  samples  of  sumac  were  collected  in 
months  of  Jime,  July,  and  August  respectively.    Of  these  samples 
collected  in  June  and  July  were  mixed  varieties,  and  of  the  piodoct 
lected  in  August  we  secured  samples  of  the  leaves  of  Rhus  gU     a 
Rhtis  copallina  separately.    For  comparison  with  the  Virginia  ma 
and  for  use  in  the  latter  poition  of  the  work,  wo  applied  to  Mr.  Wi 
S.  Soule,  of  Boston,  Mass.,  for  a  sample  of  Sicilian  sumac,  and       im 
kindly  and  very  promptly  supplied  it    In  all  of  these  samples 
nic  acid  wa«  estimated  by  means  of  the  method  of  Jean,  publis     i  m 
Bulletin  de  la  SocxM6  Ghimiqve  de  FariSj  and  mentioned  in  tne  a 
^  report  of  the  department  lor  1876.    I  may  state  here  that  I  found  iu««»- 
venient  to  modify  somewjiat  the  method  as  laid  down  by  Jean.         i 
instance,  a  decided  improvement  was  experienced  by  increasing       " 
strength  of  the  iodine  solution  from  4  grains  iodine  per  liter  to  8  g 
I)er  liter,  and  with  the  solution  of  this  strength  I  obtained  exceediiigg 
satisfactory  results.  ♦ 

For  the  analysis  I  took  5  grains  of  each  sample,  placed  them  resr      ' 
ively  in  a  casserole,  poured  upon  them  about  150  cubic  centime    i 
distilled  water,  and  heated  to  boiling  about  fifteen  miniites.    After 
tial  cooling  and  settling,  the  solutions  were  poured  through  linen  HI    i, 
and  the  residues  treated  in  a  similar  manner  with  water  until  all  ta 
acid  was  extracted.    After  the  last  boiling  the  whole  was  placed  i 
me  filter,  and  when  the  liquid  had  nearly  all  parsed  through,  the 
tlon  remaining  was  forced  through  by  pressure.    Tlie  solutions  were 
made  up  to  500  cubic  centimeters,  and  lor  each  a«;say  10  cubic  c 
meters  were  taken.    The  results  obtained  are  indicated  in  the  foUowiog 
table: 


Variety. 


Winchester  mixeA 

Wlncht^ier  mixed 

WiiK;h«8ter  Rhus  glabra  — 
Wiocheater  RkuseopcUUna 
Sioiiiau  Rhuscoriarta 


Time  of  coUeotlon. 


Jnoe. . . 
July  . . . , 
AngoAt. 
Augiut. 


ottum 
Mid. 


ttSI 

HSI 


It  is  evident,  therefore,  that  in  order  to  secure  the  maximum  amount 
»^  tannic  acid  the  sumac  should  be  collected  in  «Iuly. 

But,  as  before  stated,  the  coloring  matter  of  tlie  leaves  has  an  im- 
•'^•ttant  infiuence  upon  the  value  of  the  product,  and  it  appeared  of  valitt 
i   ictermine  when  it  was  present  in  smaller  quantity. 

\.t  first  it  seemed  reasonable  to  sui)pose  that  knaves  firom  the  young 
iiowth  of  wood,  in  which  tlie  coloring  matter  is  not  yet  formed  as  in  the 
•Ider  wood,  might  be  collected  and  found  fiee  irom  t his  troublesome  sub- 
'*:ance,  but  examinations  pi-oved  that  this  is  not  the  case.  I  therefore 
'^termined  t^  make  some  experiments  upon  the  <!()lor  of  precipitates 
I  -oioHnr  aade  by  means  of  solutions  of  the  material  collected  in  the 
as,  having  the  same  sti*eugth  in  tannic  acid  for  ^acli.  For 
r»Tif  *hti  onniiti^H  •uthoi\f4^4]  \n  the  foUowiuc  taUe 
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DakeDy  and  to  each  specimen  was  added  aboat  150  cubic  centimeters 
tilled  water,  and  boiled  for  fifteen  nunntes,  filtered  through  litten, 
tressed  ont  without  washing,  replacing  the  water  which  had  been 
red  by  evaporation  during  the  boiling,  and  otherwise  making  the 
te  of  ea<A  solution  up  to  150  cubic  centimeters. 


Vmrlety. 


^^^HM*««Mli«a.*aakaA*M«MaM^ 


Iter  miSA^ 

8tor  Dtzed 

ater  Xhtu  eopattina 
tttmt  Jtkat glabra ... 


▲monat, 
taken  in 
gralu. 


4.4 

S.8 

4.S5 

41 


)  gelatine  solution  employed  contained  5  grains  in  150  cubic  centl* 
of  water.    In  the  exi)eriment8  I  took  50  cubic  centimeters  of  each 
i;  solution,  and  added  thereto  10  cubic  centimeters  of  tlie  solution 
Atine.    The  colors  of  the  precipitates  obtained  were  as  ifollows: 


Tjtfiety. 


•fer  mixed 

•tar  mixed 

mUxr  Mku4  eapalUna 
BUir  Rkua  alabra . ... 
akslKirg  mised 


Collected. 


Jvne. . . 
Jiily... 
Aognst 
August 


Color  of  pieeipitates. 


Newly  whitew 

Becidedl?  yeUowiah-white. 


Dirty  yeuew. 
Verydi] 


Very  dirty  trhite. 

Dir^  yelloir. 

White,  Blightly  yellowish  tinge. 


some  of  the  tests,  the  precipitates  obtained  by  means  of  the  solu- 
if  the  June  collections  of  Winchester  mixed  sumacs  were  perfectly 
and  very  much  cleaner  than  any  obtained  with  the  Sicilian  product, 
liflerence  in  the  color  of  the  precipitates  obtained  from  the  solution 
)  June  collection  and  that  obtained  from  solutions  of  the  samples  of 
collections,  was  sufficientiy  marked  to  prove  that  the  great  difficult 
)  way  of  the  universal  employment  of  tiie  American  to  the  exclusion 
)  expensive  Sicilian  product  way  be  obviated  by  making  our  eoUecHoriM 
in  the  season;  that  iSj  in  the  month  of  June.  The  percentage  of  tannic 
is  not,  it  is  true,  quite  as  high  as  obtains  in  July,  but  it  compares 
ibly  with  the  Sicilian  product,  which,  be  it  remembered,  communi- 
a  slighUy  yellowish  tinge  to  the  gelatine  precipitate.  The  amount 
loringmatter  found  in  the  July  collection  is  sufficient  to  account 
le  diil'erence  of  $50  per  ton  in  the  market  values  of  the  sumac  of 
and  tbreign  growth,  regardless  of  the  proportion  of  tannic  acid, 
'ould  therefore  advise  that,  for  the  purpose  of  tanning  white  and 
ktely -colored  leathers,  the  collection  be  made  in  June^  while  for  tan- 
dark-colored  leathers,  and  for  dyeing  and  calico-pnuting  in  dark 
\j  where  the  slightly-yellow  color  will  have  no  injuiious  efl'ect,  the 
tions  be  made  in  July.  It  api)ears  that  for  all  purposes  the  sumac 
te<l  after  the  1st  of  August  is  inferior  in  quality.  In  view  of  the 
here  i)resented,  we  cannot  help  urging  upon  manufactiu^ers  the 
tance  of  encouraging  the  home  producttion — of  insisting  that  the 
tions  be  made  early  in  the  season,  in  order  thus  to  bring  about  such 
nge  in  this  matter  as  to  prevent  the  annual  exi)enditui'e  of  over 
>00  in  gokl  for  the  sumac  of  foreign  growth.  They  may  insist  uiK)n 
sificatiou,  depending  ui)on  the  time  of  collection  and  the  behavior 
aeons  solutions  of  the  material  with  solutions  of  gelatine.  They 
i  » insist  upon  a  guaranteed  i>ercentage  of  tannic  acid.  By  en- 
tiof  the  home  trade  and  home  productions,  there  is  no  reason 
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wliy  the  enormous  annual  expenditure  above  referred  to  should  not  be 
saved  to  American  producers. 

K  the  classifications  mentioned  were  requked,  those  interested  in 
collection  would  take  care  to  secure  the  best  quality  in  the  pre 
by  the  means  here  shown  to  be  at  their  command^  while  mereky  n 
offer  of  an  advanced  price,  which  the  consumers  can  readily  affivd, 
would  doubtless  be  sufficient  to  bring  this  about,  and  at  tiie  same 
time  induce  others  to  engage  in  the  enterprise  of  collection^  so  tbA 
in  a  short  time  the  home  supply  would  be  not  only  ample  to  me 
home  demand,  but  also  to  make  a  good  surplus  for  export  to  io 
markets.    And  all  this  may  be  secured  from  a  spontaneous  growth  ujiw 
lands  that  would  otherwise  be  almost  utterly  worthless,  and  with  no 
mediate  demand  for  the  cultivation  of  the  shrub.    The  inSportanot: 
the  matter  also  warrants  the  encouragement  on  the  part  of  our  te 
lators  in  Congress  by  the  increase  of  the  rate  of  duty  now  imposed  u 
the  importations  of  sumac.    Such  increase  should  not  be  made  of       le- 
diate  effect,  but  should  be  deferred  until  after  the  1st  of  August  ul  ik 
coming  year.    Ko  inconvenience  would  be  then  felt  by  consmneis 
account  of  deficient  supply  to  meet  the  present  demands  and  the 
vanced  cost  consequent  thereupon,  while  the  increased  supply  of  the 
product  that  must  ifiollow  such  encouragement  would  be  sufficient  to      i 
future  demands.     In  connection  Avith  this  subject^  a  synopsis  ot 
method  of  grinding  and  separating  the  different  grades  of  sumac,  Trtua 
is  described  in  the  annual  report  of  the  department  for  1869,  may  be 
some  int/crest. 

Through  Mr.  Cornelius  S.  Ramsburg  we  have  secured  specimens  of 
products  from  the  different  stages  of  the  process  employed,  and  1 
taken  occasion  to  estimate  their  value  with  reference  to  the  tannio  j 
they  contain.    The  raw  material,  as  brought  to  the  mill  (for  c 
description  of  null,  see  annual  report  for  1869),  is  passed  tlux>ugu 
grinding  apparatus,  and  from  this,  after  grinding,  is  passed  throng  a 
revolving  screen,  divided  into  two  sections,  the  first  of  which  is  provided 
with  a  sieve  with  36  meshes  per  square  inch,  while  the  second  imrt  hu 
but  9  meshes  per  inch. 

The  products  resulting  are : 

1.  Ground  sumac,  grade  No.  1. 

2.  Fine  stems  and  unground  particles  of  leaves. 

3.  Coarse  stems. 

The  second  product  is  again  passed  through  the  mUl,  and  the  useAil 
product  resulting  is  ground  sumac,  gi^ade  No.  2. 

No  use  is  made  of  the  coarse  stems,  but  it  has  been  suggested  that  od 

account  of  the  considerable  proportion  of  yellow  coloring-matter  flMf 

contain,  they  be  employed  in  the  production  of  flavine.    Whether  tfa^ 

■lay  li«  ^hus  applied  must  be  the  subject  of  future  exx)eriment-8.    Eeti- 

uatio-      »^*  ^i**^  tannic,  iio^fi  in  yhaai>  «*#>-  31^1.!  prodii^»ts  gavo  the  following 


w  i.  ._.     _ 26to98 

•^Xi-.       **'      '^ '  .  6.14 

^-^  * 14.W 

» ■  4c.iii.>  oi  tuv  JNu.  -5  ouiiicic  is  often  improved,  before  sending  it  to 
uv.  *i  -ijiet,  by  admixture  of  that  of  gitide  No.  1  sufficient  to  increase 
.T«  1^  ^portion  of  tannic  acid  in  it  to  18  or  20  per  cent. 

4  ^nmtti-irg'a  kindness  has  also  enabled  me  to  make  estimations  of 
-an  ••  •■  ^'arieties  of  sumac  which  grow  extensively  in  Virginia^ 
...iiA     ..,..        «^  nnft.i^rvp/7  iTiri  TTiAntioned  ui  thc  previous  tables,  and  he 
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brought  in  specimens  of  Rhm  glabra  and  Bhtts'typhiiia,    In  the  fol- 

Bvmg  table  we  compare  the  percentage  of  tannic  acid  they  contain  with 

d       found  in  the  -B.  glabra  and  R.  copallina  of  Winchester.    They  were 

I  collected  in  August,  and  do  not  give  a  maximum  yield,  but  the  ^gnres 

low  will  serve  to  a  certain  extent  to  compare  them : 

ijfphinay  Georgetown,  D.  C 16.18 

glabra,  GeoTgetowUyi>,C 16.50 

glabra^  Winchester,  Va 23.56 

».  ocrpaHiiiay  Winchester,  Va 16.99 

These  estimations  should  be  duphcated  during  the  coming  year,  upon 
cimens  collected  at  favorable  seasons.    It  is  probable  that  a  compar- 

>n  between  the  varieties  might  lead  to  some  facts  of  great  value  to 
ectors  and  dealers. 

3N  THE  COISDITIONS  IN  NATURE  "WHICH  MAY  INFLUENCE  OB  TEND  TO 

THE  PRODUCTION  OF  MILDEW  AND  ROT. 

The  subject  of  mildew  and  rot  has  been  carefully  studied  by  eminent 
1.    Nearly  all  side«  of  it  have  been  considered  by  one  and  another, 

amy  useful  methods  for  its  prevention  and  removal  having  been  sug- 
ed.  By  some  writers  it  is  said  to  be  produced  by  long-continued, 
n,  damp  weather,  or  by  sudden  changes  of  temperature.    Others 

unbute  the  cause  to  damp  or  dry  weather,  according  to  the  variety  of 
ningus  which  api)ears.  It  is  a  prevalent  behef  among  very  many  students 
of  fungalogy  and  vegetable  physiology  that  a  i)lant  can  be  attacked  by 
mildew  only  when  in  a  debilitated  condition ;  and  starting  out  with  this 
general  proposition,  it  is  my  intention  to  cite  some  of  the  conditions  in 
nature  with  which  all  are  familial*,  and  which  may  have  a  tendency  to 
affect  the  plant  in  Kuch  a  manner  as  to  render  it  susceptible  to  the  attacks 
under  consideration.  To  elaborate  the  proposition,  we  accept  the  theory 
that  mildew, «.  e.,  fimgous  growrths,  can  injuriously  affect  plants  of  the 
higher  order  on  which  they  exist  only  when  they  are  in  a  debilitated 
condition  and  there  is  an  interruption  of  the  jjrocess  of  elaboration  of 
the  plastic  material,  during  which  the  plant,  by  its  vital  functions,  is  un- 
able to  resist  the  advance  of  the  germinating  fungous  spores.  The  debiU- 
tated  condition  need  not  be  sufficient  of  itself  to  affect  the  plant  injuri- 
ously, and  it  may  be  capable  of  recovery  from  such  condition,  but  during 
the  continuance  of  the  latter  the  myceliiun  of  fungi  may  effect  penetration 
to  the  cell  tissues,  and  having  done  so,  may,  as  many  vegetable  physiolor 
gists  believe,  of  itself  be  able  to  keep  up  a  debiUtated  condition  in  the 
immediately  surrounding  parts,  which  in  a  short  time  may  extend 
throughout  the  entii*e  plant,  admitting  the  free  advance  of  the  fungous 
growSi  and  ultimately  pnxlucirig  the  death  of  the  plant.  As  above 
stated,  sudden  changes  of  temperature  are  named  among  the  prime  causes 
of  this  troublesome  malady,  and  this  biings  us,  first,  to  the  consideration 
of  the  inlluence  of  temperature  on  vegetation.  In  his  admirable  work 
on  botany,  Sachs  says : 

On  this  subject,  the  impoilant  fact  must  first  bo  noted  that  the  exorcise  of  every 
ftinction  is  restricted  to  certain  definite  limits  of  temperaturo  within  which  alone  it 
can  take  place ;  t.  c,  all  functions  are  brought  into  play  only  when  the  temperature  of 
the  plant  or  of  the  particular  part  of  the  plant  rises  to  a  certain  height  above  the 
freezing  point  of  the  sap,  and  cease  when  a  certain  maximum  of  temx)crature  is  attained, 
which  can  apparently  never  be  permaneutly  higher  than  oO^  C.  (122°  F.).  Hence  the 
life  of  the  plant,  i.  e.,  the  course  of  its  vital  proccss<.'s,  appears  to  be  confined  in  general 
within  the  Umits  zero  {'3129  F.)  and  b(P  C.  (122°  F.).  It  must,  however,  bo  noted  that 
tbe  nine  itinctions  may  have  very  diflereut  limit.s  between  (P  (32°  F.)  and  50°  C.  (125Jo 
F.)  in  difierent  plants,  as  is  also  the  case  with  difi'erent  functions  in  tlie  same  plant. 

6A 
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Further  on  ho  says : 

That  growth;  like  other  phonomena,  is  more  active  the  higher  the  (constant)  1         v 
ture  above  the  inferior  limit,  but  there  ia  a  certain  temperature  at  which  grc^irth      =um 
ita  maximum  activity,  and  above  which  any  further  rise  of  temperature  cai       « 
minution  of  its  rapidity. 

Wc  see,  therefore,  that  the  vital  functions  of  the  plant  may  be  i 
rupted^  or  at  least  rendered  less  active,  by  extremes  of  tempe 
which  m  case  of  some  plants  are  not  verj^  wide ;  and  for  those  most  ai 
by  mildew  and  rot  during  growth,  probablv,  upon  thoro>ugh  ezami 
will  be  found  to  be  between  IQo  C.  (oQo  F.)  and  45°  C.  (113  F.). 

Again  he  says : 

The  ii^iury  resulting  from  too  liigh  or  too  low  a  temperature  mciy,  under  oc 
circumBtances,  bo  indirect  and  slow  m  its  manifestation.    This  will  be  the  oasA  wueo* 
particular  function  is  too  highly  excited  or  too  much  depressed,  and  thus        li»- 
monious  co-operation  of  the  various  vital  jirocesses  is  disturbed.    Thus,  grov 
be  so  excited  by  t<x)  high  a  temperature  that  assimilation,  especially  when       ^  >v 
deficient,  is  not  sufQcient  to  supply  the  necessary  formative  material,  andthb  « 
tion  of  tlie  leaves  may,  in  addition,  be  so  much  increased  that  the  activity  of  vuoau 
is  insufficient  to  replace  the  loss. 

On  the  other  hand,  too  low  a  ground  temperature  may  so  depress  the  activitvof 
roots  that  even  small  losses  by  transi)iration  from  the  leaves  can  no  longer  bei 

The  matter  of  mineral  nutrition  is  also  an  important  factor  to  be 
sidered  in  connection  with  this  subject ;  for  with  a  deficiency  of  m 
elements,  such,  for  instance,  as  potassium  and  phosphoric  acid,  there 
be  diminished  activity  in  the  transformation  of  the  plastic  matei     m 
the  plant  into  vegetable  tissue. 

The  conditions  which  may  produce  the  debilitation  above  referr 
and  for  which  we  desire  to  point  out  familiar  causes,  may  be  redaoea  lo- 

I.  Variations  of  temperature. 

II.  Temporary  or  continued  deficiency  of  mineral  nutrition. 
The  first  may  consist  of — 

1.  Cold  or  reduction  of  temperature. 

A.  By  radiation. 

B.  By  evaporation. 

a.  From  the  smface  of  the  leaves. 

b.  From  the  soil. 

2.  Heat  or  increase  of  temperature. 
A.  By  direct  radiation. 

We  have,  then,  first  to  consider  cold  produced  by  radiation.  On  this 
subject,  Sachs  says : 

The  radiation  of  heat  is  a  very  frequent  and  rapid  cause  of  chance  of  temperston 
in  most  ])arts  of  plants,  the  chief  effect  of  these  changes  being  to  bring  about  diflb^ 
ences  between  the  temperature  of  the  surrounding  medium  and  that  of  the  plant, 
especially  when  the  parts  of  the  plant  are  small  of  size  but  have  large  hairy  bui^mn, 
as  is  the  case  with  many  leaves  and  intemodes.  It  must  bo  noted  in  this  connectkm 
that  the  riwliating  power  is  equal  to  its  absorptive  power,  and  that  radiation  depends 

»ot  m«.'rely  on  the  temperature,  but  also  on  the  diathermaoy  of  t.he  surrounding 

Mcdiiuu. 

This  coiTcsponds  \v\th  the  obsers'ations  on  the  causes  of  the  formation 
jL  d'^"',  made  first  by  AVells  and  after  him  by  Melloni,  Glaisher,  MartiDB, 
^T^'  fibers.  They  found  that  on  clear  nights  the  temperature  of  the 
j^jbixb  was  reduced  to  a  much  greater  extent  than  on  cloudy  or  partially- 

•oud^  ^'T^hts;  and  the  celebrated  author  above  quoted  says:  "How 
^re^ti  "C  temiieratiu-e  of  parts  of  plants  of  considerable  superficial  ex- 
cr  *  •  •  >c  depressed  by  mdiation  below  that  of  the  air,  is  diown  by  tbe 
a^  -•-  I  thermometer  placed  on  the  grass  exposed  to  radiation  indi- 
iear  nights  a  temperature  several  degrees  lower  than  one  placed 
1  ■  1 ."  Just  here  a  consideration  of  the  possible  and  probable  varia- 
^'lA.     -x  temperature  necessj»T-y-  to  the  formation  of  dew,  which  is  the 

.<ii.     -otfnit  i'' 'his  -1/iio+if^ .    r-\^  >e  of  interest. 
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If  wo  cxamiiio  tho  tables  showing  the  difference  of  the  temperature  of 
he  air  and  the  dew-point,  wo  find  that  it  varies  widely  with  titie  relative 
>roportiou  of  moisture  in  the  atmosphei^e. 

Thiis,  when  the  relative  humidity  is  70  and  tlie  temperature  of  the  air 
jii  7(P,  the  dift'erence  between  the  latter  and  the  temperature  necessary 
x>  the  formation  of  dew  ha^  been  found  to  be  10<^.  When  the  relative 
lumidity  is  50  and  the  temperature  of  the  air  73o,  the  variation  becomes 
JOo ;  while  if  at  the  same  air  temperature  the  relative  humidity  be  43, 
lie  variation  will  be  25o.  With  the  relative  proi>ortion8  of  moisture  here 
gh'eu,  and  with  higher  temperatures,  these  variations  become  still  wider. 
PTe  see,  therefore,  that  diuiug  the  dry  weather  that  often  occurs  during 
the  simimer  months,  vegetation  suffers  not  only  from  deficient  moist- 

e  to  supply  its  demand,  but  also  from  very  much  wider  variations  of 
(Afiuperatui'e  due  to  i-adiation.    Indeed,  it  is  during  the  prolonged  summer 

oughts  that  we  generally  notice  the  heaviest  dews. 

Xow,  let  us  see  what  will  be  the  temperature  to  which  the  plant  must 
l>e  subje<»ted  in  consequence  of  this  reduction  due  to  radiation.  WeUs 
Ebond  that  a  thermometer  laid  upon  a  grass-plot  on  a  clear  night  sank 

metimes  14P  lower  than  a  similar  theremometer  suspended  in  free  air  at  a 

ght  of  four  feet  above  the  grass;  and  the  observations  of  Pouillet  seem 
Lu  show  that  the  diminution  of  temperature  attending  the  production  of 
lew  is  at  all  times  sensibly  constant  at  about  the  figiu:e  determined  by 
Wells. 

Our  summer-night  temperature  usually  varies  lietween  70^  and  85°  F. 
With  the  re<luction  which  must  take  place  when  the  relative  humiditiy  is 
70,  we  will  have  temperatures  ranging  from  60°  to  75^;  with  the  relative 
[lumidity  of  50  we  will  have  temperatures  of  60^  to  65^,  while  with  the 
relative  humidity  of  43,  which  could,  of  course,  occur  only  diuring  very 
iry  weather,  the  temperature  would  fall  to  45°  to  60^  F. 

But  these  are  considerably  below  the  lower  limits  of  temperature  at 
sirhich  it  has  been  found  by  careful  observation  the  movements  of  proto- 
plasm and  the  transformation  of  plastic  material  can  take  place,  and 
s^hich,  for  even  such  hardy  plants  as  the  Phaseohis  (bean)  and  Zea  nuUs 
[com),  is  stated  at  about  61o  F.  The  lower  limit  for  tlie  more  tender 
plants  is  doubtless  much  higher  than  this,  so  that  it  is  easy  to  see  how 
they  may  suffer  and  become  debilitated  by  the  cold  of  summer  nights. 

But  the  germination  of  fungus  spores  and  the  growth  of  mycelium^  may 
take  place  at  a  much  lower  temperature  and  during  the  temi)orary  mter- 
raption  of  the  transformation  of  i)lastic  material,  which  must  occur  at 
the  reduced  temi)eratures  mentioned.  The  mycelium  of  the  germinating 
spore  may  effect  penetration  through  the  epidermis  of  the  pl^iLt  into  the 
cellular  tissue  beneatJi,  where  it  may  feed  upon  the  dormant  pix)toplasm, 
which  is  already  fitted  for  assimilation. 

This  result  having  been  arrived  at,  the  recovery  of  the  plant  from  the 

•normal  condition  produced  by  the  reduced  temperature,  which  woiUd 
[>iher\\ise  take  place,  will  be  prevented,  leaving  the  plant  in  condition 
Eavorable  to  the  rapid  growth  and  spread  of  the  fungus  even  to  the  death 
of  the  plant. 

But  while  the  discoveries  of  AVells  and  his  colleagues  showed  under 
what  conditions  radiation  of  heat  from  the  plant  into  space  and  the  pro- 
duction of  dew  could  take  place,  they  also  showed  how  it  coiUd  be  pre- 
irenttkl,  and  in  this  they  give  us  a  remedy  for  one  of  the  possible  causes 
of  mildew  and  rot.  They  found,  what  is  familiar  to  all,  that  dew  is  not 
fonued  on  cloudy  nights  nor  in  sheltered  positions.  Indeed,  one  of 
Wells's  experiments  to  show  that  the  radiation  of  heat  took  place,  and 
that  the  fonnation  of  dew  went  hand  in  hand  with  it,  was  to  ai* 
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board  or  piece  of  paateboard  on  props  and  note  the  temperature  ondtte 
production  of  dew  in  the  grass  below  it  and  on  some  cotton  wool  oath 
top  of  it.  He  found  that  beneath  the  cover  no  dew  was  produced,  ui 
there  was  at  the  same  time  no  reduction  of  temperature. 

An  experiment  showing  the  practicability  of  the  applicat    i  of 
idea  to  the  prevention  of  mildew  in  many  cases  was  made  seve     n 
ago  near  Baltimore  by  Mr.  William  Saunders,  present  superint    a 
gardens  and  groimds  of  the  Department  of  Agriculture.    He  plaoeao 
a  row  of  grape-\ine8  simply  a  cover  of  boar£,  and  as  a  result  he  fin 
that  no  imldevr  appeared  upon  these  %ines,  while  those  of  an  a^ 
row  which  remained  imcovered  were  severely  attacke<l  hy  mildew,  ana 
were  almost  entirely  destroyed. 

An  objection  might  be  raised  against  this  methoil  of  i>reventi      a 
accoimt  of  the  undesirable  shade  it  would  probably  produce  during 
day,  but  this  difficulty  might  be  obviated  by  the  use  of  glass  if  it  were 
considered  necessary.    This  would  admit  the  passage  of  light  but  notot 
radiant  heat  Irom  any  other  than  an  incandescent  source,  such  as  thai 
In  many  vineyards,  however,  where  the  only  support  to  tide  vi        s  a 
simple  i)ole  or  post,  this  could  be  surit)unded  by  a  square  or  cue 
screen  made  of  thin  boards.    As  the  method  has  been  successfully  - 
it  might  be  applied  in  many  other  cases  that  I  shall  not  hero  take  i 
sion  to  mention. 

We  now  come  to  the  second  cause  of  reduction  of  temperature,  i  t, 
evaporation  ;  and  imder  this  head  we  shall  first  consider  that  which 
take  place  from  the  surface  of  the  leaf.  Wo  have  seen  how  debili 
of  the  plant,  due  to  an  interruption  of  the  vital  processes  by  cold,  nuqi 
be  produced,  and  I  propose  here  merely  to  show  how  evaporation  may 
bring  about  the  necessary  conditions,  and  that  it  is  often  and  indeed 
almost  invariably  followed  by  the  appearance  of  fungus  growth.  Quot- 
ing again  from  Sachs,  we  find  that  ^^  in  the  aerial  parts  of  x)lant6  trans- 
piration is  an  energetic  additional  cause  of  loss  of  temx)erature*  inasmudi 
as  water  in  the  act  of  evaporation  withdraws  from  the  plant  the  amount 
of  heat  necessary  to  its  vaporization,  and  hence  makes  it  colder."  If 
water  u^kju  a  leaf  be  allowed  to  evaj^orate  slowly,  no  injury  resuMs; 
but,  if  a  current  of  dry  air  of  average  tcmperatiu-e,  or  even  warm  air,  be 
caused  to  pass  over  %  a  reduction  of  temi)erature  will  take  x>lace  often 
greater  than  will  occur  in  the  production  of  dew.  Indeed,  it  is  well 
known  in  the  graperies  connected  with  the  department  that  the  vines 
may  be  wet  with  the  syringe  two  or  tlircje  times  a  day  with  no  injurioos 
eflfect,  but  rather  a  beneficial  one.  The  atmosphere  may  thus  l)e  kept  ex- 
ceedingly moist  for  weeks,  and  even  months,  and  no  mildew  will  appear; 
^ut  if  at  any  time  one  of  the  windows  or  ventilators  be  oi)ened  so  that  ft 
iirrent  of  dry  air  may  pass  over  a  portion  of  a  -sine,  its  course  will  invioi- 
tbly  be  marked  by  a  copious  formation  of  mildew.  This  shows,  there- 
ore,  that  plants  which  are  the  most  subject  to  iittacks  of  mildew  should 
^  j^^^^^ected  as  far  as  possible  from  currents  of  dry  air. 

',  n^  Azores  this  fact  is  illustrate<l  in  the  improvement  in  the  jidd 
.  »  -  ige-grovea  after  the  high  walls  were  built  around  them  to  i)ra- 
xyij  ju^*ix  Irom  the  heavy  gales  which  formerly  i)roved  so  destructivei 
'^^..lA  pro%iding  shelter  for  their  trees  from  the  hejivj'  gales,  the  orange- 
;io*vers  were  also  protecting  them  from  the  lighter  currents  of  air  which, 
^y  increasing  the  evaporation  /)f  water  from  the  leaves,  tend  to  the  pro- 
•action  of  cold,  and  consequently  of  mildew. 

Tie  remedy  here  suggested  has  more  ready  application  than  that 
-.oiitioned  under  rad'^tion,  and  might  be  used  to  advantage  not  only  by 
/^pe-gro'^'*^'*  ^mt  aib^  )y  Iruit-growers  in  general.  Indeed,  I  am  toUH 
.,    nr*.«i  ,r^+  yyc  y    i)  EnoriaTicly  for  thcro  the  horticulturi8t»  build 
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overed  glass  houses  in  which  they-plant  fruit  trees  aud  vines.    They 

trefore  serve  as  a  protection  to  the  more  tender  fruits,  and  also  to  the 
s  in  the  grounds,  aud  have  been  found  to  be  exceedingly  beneficial 
»  lueir  effects. 

It  is  not  necessary  that  our  horticulturists  should  practice  the  expen- 
sive English  method  of  using  glass,  nor  that  followed  in  the  Azores  of 
milding  high  stone  walls,  but  high  fences  of  wood  could  be  constructed 
iiat  would  serve  the  same  purposes,  and  would,  I  think,  be  within  the 
reach  of  most  fruit-growers.  This  fence  may  be  replaced^  or  rather 
rendered  i)ermanent,  by  means  of  hedges  of  the  more  dense  evergreens. 

The  next  important  cause  of  cold  in  relation  to  plant-growth  is  evap- 
>ration  of  water  from  the  soil,  and  of  this  merely  a  brief  consideration 
B  necessary,  since  the  facts  relating  to  it  are  so  evident. 

Water  is  often  allowed  to  collect  in  the  soil  with  no  means  of  exit 
>t  *  than  by  evaporation^  and  this  means  the  absorption  of  a  definite 
11     itity  of  heat.    Thus,  it  has  been  determined  by  observations  and 

ueriments  made  in  tlie  domain  of  thermodynamics,  that  for  the  evap- 
ion  of  100  pounds  of  water  the  amount  of  heat  required  or  absorbed 

equal  to  that  produced  by  the  combustion  of  6.35  x>ounds  of  anthra- 
cite coal  or  6.29  pounds  of  bituminous  coal.    Now,  t^dng  three  inches 

the  average  monthly  rain-fall  during  the  summer  months,  the  amount 

water  to  be  evai)orated  from  one  acre  of  soil  with  deficient  under- 
nrainage,  not  taking  into  account  surface-drainage,  will  require  as  much 
tieat  as  would  be  i)roduced  in  the  combustion  of  50  tons  of  anthracite 
M)al.  If  we  take  two  inches  as  the  average  monthly  rain-fall  during  the 
mer  months,  the  loss  of  heat  due  to  evaporation  would  be  equal  to 
uiac  resulting  frt)m  the  combustion  of  about  35  tons  of  coal.  These  fig- 
ores,  as  above  remarked,  da  not  recognize  any  drainage  whatever,  and 
(be  loss  of  heat  due  to  the  cause  in  question  will,  of  course,  diminish  in 
proportion  to  the  facilities  for  drainage.  With  these  facts  in  view,  it  is 
obvious  that  in  the  search  for  causes  of  mildew  this  matter  of  water  in 
the  soil  should  be  taken  into  account,  and  it  would  seem  useless  to  urge 
the  importance  of  tinder-drainage.  Many  writers  urge  the  injury  result- 
ing from  excessive  moisture,  and  refer  frmgus  growth  back  to  this  as  the 
main  cause,  but  it  does  not  seem  to  occur  to  them  that  plants  may  grow 
and  mature  in  water  containing  all  the  elements  of  plant-food,  and  S  the 
temperature  of  the  water  be  maintained,  fungus  growth  will  not  appear. 
The  cause  in  such  cases  is  therefore  not  the  presence  of  tlie  water,  but 
the  loss  of  heat  due  to  the  evaporation  of  water,*  and  this  evaporation 
can,  of  course,  be  prevented  by  thorough  drainage. 

In  the  classification  of  causes  of  debilitation  we  find  next,  heat,  or  in- 
crease of  temperature,  and  to  some  of  our  readers  this  may  seem  out  of 
place,  since  all  vegetation  is  so  luxuriant  during  the  heated  summer  term ; 
but^  as  above  shown,  we  find  that  the  higher  limit  of  temperature  at 
which  the  vital  functions  of  the  plant  may  act  is  fixed  at  about  120^  F., 
and  this  temperature  is  often  exceeded  in  situations  exposed  to  the  direct 
rays  of  the  sun. 

If  J  in  such  situations,  the  amount  of  moisture  supplied  to  the  plant  be 
not  sufficient  to  satisfy  the  demands  made  by  transpiration,  thus  keeping 
up  the  equihbrium  of  temperature  by  evaporation  from  the  leaves,  the 
temperature  of  the  exposed  parts  of  plants  wiU  exceed  the  limit  favorable 
to  the  movements  of  the  protoplasm,  and  they  must  necessarily  suffer  and 
pass  into  the  conditions  fiavorable  to  the  attacks  of  mildew.    The  remedy 

^  I,  of  coniso,  also  recognize  the  fact  that  the  excess  of  water  existing  in  the  soU  on 
locomit  of  deficient  under-drainage  may  act  i^jnrionsly  by  preventing  the  circulatiozi 
if  atmoepherio  oxygen  in  the  soil,  for  the  oxidation  of  the  organic  matter  necessaiy  to 
plaot-nutiition.    it  makes  this  a  double  cause  of  the  debilitation  in  question. 
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in  this  case,  as  in  tlie  others  cited,  suggests  itself,  and  will  doubtlc     » 
found  in  judicious  irrigation  whenever  it  may  be  necessary.    The  meui' 
to  this  end  will,  of  course,  vary  with  the  plant  under  treatment..' 

Anotlier  but  less  frequent  cause  may  possibly  be  found  in  the  conden- 
sation of  tlie  lieat  rays  of  the  summer  sun  by  drops  of  water  restinp  on 
the  suiface  of  the  leaf.    The  drops  under  such  circumstances  being  i 
ally  globular,  the  focus  of  the  concentrated  rays  will  be  found  at  the  8o^ 
face  of  the  leaf,  and  the  tempei-ature  of  the  particular  spot  will  c 
quently  be  increased  beyond  the  higher  limit  for  growth.    The  fevo     « 
condition  exists  for  a  short  time,  it  is  true,  but  probably  long  onoaffii 
the  rai>idly  growing  mycelium  to  effect  an  entrance  to  the  cdlnlar        e, 
and  secure  a  tirm  and  fatal  footing  there. 

This  cause  is  more  hyi>othetical  than  the  others  cited,  but,  like  the 
others,  might  be  the  subject  of  some  interesting  experiments  to  conrobo- 
rate  it.  Such  exiieriments  I  have  planned,  but  have  as  yet  been  unable  to 
execute  them  for  want  of  time.  The  only  requirements  are  plants  whid 
are  frequently  subject  to  attacks  of  fungus  growths,  a  good  reflector,  a 
strong  incandescent  source  of  radiant  heat,  and  a  good  and  rapid  absofb- 
ent  of  radiant  heat.  These  may  be  arranged  in  a  convenient  manner, 
so  that  the  plant  under  exi)eriment  may  be  subjected  for  a  given 
to  the  influence  in  question,  then  allowed  to  assume  normal  conditi 
and  the  eflect  will  be  noted.  For  insbnice,  the  plant  may  be  placeu  w 
front  of  the  reflector,  in  the  focus  of  which  may  be  held  a  quantitrof 
ii^ezing  mixture.  The  plant  should  be  allowed  to  remain  there  until  l?y 
radiation  of  its  heat  its  temi)erature  has  been  reduced  to  or  below  the 
dew-i)oint,  and  after  the  production  of  dew  upon  it  again  allowed  tore- 
maui  under  nonnal  conditions.  After  a  reasonable  time  the  difiference 
between  the  plant  ^perimented  upon,  and  one  remaining,  with  that  ex- 
ception, under  precisely  similar  conditions,  should  be  noted.  'Fbe  pro- 
duction of  mildew  as  a  secondary  i-esult,  or  its  non-appearance,  wwild 
prove  the  truth  or  lalsity  of  the  theory  hei^einlx^fore  advanced. 

The  tnitli  of  the  theory  of  the  next  cause  of  debilitation  of  plants  snf- 
ficient  to  admit  of  the  successful  growth  of  fungi  upon  them,  has  receited 
partial  continnation,  at  least,  under  my  o^^^l  supervision  in  the  experi- 
ments about  to  be  described,  relating  to  the  influence  of  deficient  nutri- 
tion uj>ou  mildew  and  rot.    For  this  purpose  I  had  large  boxes  prepared, 
six  feet  square  and  three  feet  deep,  in  the  center  of  which  was  placed  a 
smaller  one  three  feet  square,  of  the  same  dei>tli,  and  ha\ing  a  bottom  in 
common  with  the  larger  one.    The  entire  ^bottom  was  pro\aded  with  nu- 
merous holes  to  admit  of  the  free  passage  of  water.    Tlie  whole  arrange- 
ment was  i)laoed  in  a  tray  about  three  inches  deep,  and  supported  about 
'^ne  inch  abo>(»  the  bottom  thereof.    The  outer  ancl  larger  box  was  filled 
*vith  soil  to  ])r(*vent  any  outside  influences  of  temperature,  &e.,  while  the 
"uer  1k)x  was  filled  with  ordinary  soil  of  the  field ;  two  of  the  inner  boxes 
ii  this  descvi])tion  were  entirely  filled  with  garden  soil,  and  a  tliiitl  was 
'^alf  filled  with  garden  soil;  the  remainder  being  pure  river  sand.    The 
nee  boxes  wi»v(»  conveniently  i)laced  that  they  might  be  covcixhI  with 
rinss  at  a  distance  of  hve  or  six  feet  above  them. 

Hie  original  idea  with  i-egard  to  the  special  matter  under  investigation 
•  jiese  experiments  was,  tlmt  during  tin*  dry  weather  in  summer  plants 
-ist  be  su])i)lied  with  the  moisture  necessary  to  their  gi\)wth  by  water 
-M.rned  up  from  the  subsoil  by  capillary  attraction;  that  this  water  is 
•ui»  tM  with  mineral  matters,  nearly  all  of  which  an;  suitable  for  phmt- 
001  t  also  carries  with  it  the  decomposition  ])roducts  of  the  soil,  and 
mu  '»■  oots  ai\i  continually  supplied  with  the  mineml  ingredients  of 
VxK  -  -  ssarj'  to  their  healthy  growth.  But  in  case  of  heavj*  rains, 
-....i^^u^na  V  iTHJiTiJvce  be  good,  and  they  must,  of  course,  be  80  to 
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jfy  tlie  demands  of  the  conditions  above,  the  flow  of  water  in  the  soil 
be  reversed.  The  rain-water  from  the  surface  will,  in  its  passage 
16  subsoil,  take  up  ajid  cai^rj^  with  it  the  soluble  elements  of  plant- 
[.  The  plant^  by  the  increased  moisture,  will  be  stimulated  to  in- 
«ed  growth,  but  from  lack  of  the  mineral  matters  which  have  been 
ied  away  by  the  reversed  flow,  a  sluggisliness  in  the  transformation 
he  plastic  material  in  the  leaves  must  occur,  and  until  tlie  supply  of 
eral  matter  returns  to  assist  in  the  processes  of  assimilation,  &c., 
"e  must  exist  a  condition  favorable  to  the  successful  advances  of  the 

growth  described  above,  and  the  plant  must  necessarily  suffer. 
1  i;ue  exiJeriments  under  consideration  the  aim  was  to  produce  arti- 
lUy  tlie  conditions  here  described.  The  boxes  were  covered,  and  there 
i  no  danger  from  loss  of  heat  by  radiation.  They  were  placed  in  shel- 
ii  jwsitions,  and  were  not  much  subject  to  air  currents.  Solutions 
e  prepared  containing  all  the  elements  of  plant-food,  and  the  trays  in 
eh  the  boxes  were  standing  filled  therewith.*  Seeds  of  wheat,  oats, 
I  pease  were  sown  in  the  soil  of  the  inner  boxes,  and  no  water  sup- 
d  except  to  the  trays.  The  moisture  necessary  to  the  growth  was, 
nrfore,  obtained  only  from  the  bottom  by  means  of  capillary  attraction. 
)  plants  grew  well,  and  about  the  time  the  blossoms  were  falling  from 
pease,  and  the  fruit  was  forming,  the  solution  was  drawn  off  frx)m  the 
fB  and  the  plants  watered  heavily  with  rain-water  for  several  days— 
,  artificial  rains  were  established  equivaleift  to  a  rain-fall  of  three 
les  or  more  each  day.  This  was  continued  for  some  time,  and  on  ac- 
nt  of  the  character  of  the  soU  employed  the  removal  of  tlie  nutritive 
iciples  fit)m  the  soil  about  the  roots  was  rendered  very  difficult.  The 
subjected  to  this  treatment,  which  previous  to  it  were  entirely  fi-ee 
emy  appearance  of  mildew,  became  subsequent  thereto  covered  with 
inis  growth.  This  was  especially  true  of  the  pease.t  Rust  was  also 
L  abundantly  on  the  wheat  and  oats. 

The  nutritive  solution  employed  had  the  following  composition : 


al  (in  fofm  of  bone-meal  superphosphate) 

sentage  of  the  superphosphate 

^^  nitrate 

t  sulphate 

m  sulphate 

im  sulphate 

orido 


Per  cent. 

.179 
.239 
.045 
.155 
.041 
.054 
trace. 


1  numeral  constituents,  something  more  than 668 

er,  less  than 99.332 


f  Application  of  artificial  rain  and  appearance  of  mildew, 
[Each  box  received  the  same  amount  of  rain  at  each  application.] 
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lUin. 


When  applied. 
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Mildew  appeared  in— 


Box  No.  1. 


Box  No.  2. 
Box  No.  3. 
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The  treatment  with  ram-water  had  to  be  long  continued  on  aooouni 
the  richness  of  the  soil,  as  above  stated.    Since  the  soil  emp    r     ^ 
rich  the  water  applied  through  the  trays  should  have  been  sud    f  i&m 
water,  which  would  correspond  more  nearly  in  comx)osition  mtk 
der^ound  waters  upon  which  plants  must  depend  for  their  m 
durmg  extended  dry  seasons ;  tins  would  obviate  the  excess  of  nui      j 
material  that  must  bo  washed  out  to  secure  marked  results. 

These  experiments,  therefore,  while  they  afford  partial  confiima      ol 
the  theory  advanced,  should  be  repeated  imder  modified  n^ethods;  \ 
instead  of  using  fertile  soil,  clean  river  sand  with  convenient  admixi 
of  pure  clay,  sufficient  to  provide  the  proper  capillary  power,  should  do 
employed  as  the  basis  of  soil,  as  nutritive  solutions,  such  as  that 
ployed  in  the  present  cxpeiiments,  could  then  be  applied  through 
mediiun  of  the  trays  and  the  perforated  bottom  of  the  box.    After  a  gi^-a 
time  the  supply  of  material  to  the  bottom  would  be  stopped  as  before 
drawing  oft*  the  nutritive  solution,  and  the  artificial  rain  established* 

There  should  be  three  sets  of  boxes.  For  one  set  the  conditions  estab- 
lished at  the  start  should  be  maintained  throughout  the  entire  investi- 
gation. To  the  other  two  sets  the  artificial  rain  should  be  applied,  and 
to  one  of  these  two,  at  the  end  of  the  rain,  nutritive  material  in  solution 
should  be  a[)i)hed  to  the  surface  of  the  soil.  It  is  easy  to  see  that  if  a 
number  of  boxes  were  prepared  and  treated  after  the  manner  here  indi- 
cated, and  the  results  noted,  sufficient  facts  ought  to  be  obtained  in  a 
single  season  to  determine  the  question  of  the  influence  of  hea\'y  rains 
in  summer  on  the  mineral  nutrition  of  vegetation,  and  remotely  upon 
the  question  of  mildew  and  rot.  If  upon  the  ))lants  in  the  boxes,  allowed 
to  remain  imder  the  same  conditions,  no  mildew  ai)|)ears,  while  upon  that 
heavQy  watered  it  does  appear,  as  in  the  experiments  made  during  the 
past  siunmer,  it  surely  establishes  a  cause ;  and  if  wldle  it  appears  upon 
one  of  the  boxes  thoroughly  watered,  but  without  subsequent  applica- 
tion of  nutritive  material,  it  is  not  foiuid  on  the  other  box  submitted  to 
exactly  the  same  treatment,  but  receiAing  after  the  artificial  rain  nutri- 
tive material  in  quantity  sufliicient  to  satisfy  tlie  temporarv'. demands  of 
the  crop  until  the  retm-u  of  the  fonner  supply,  we  surely  determine  a 
remedy.  These  are  ideas  that  may  be  exf>erimented  ui)on  in  a  practical 
way  by  horticultimsts,  and  especially  tliose  who  are  working  upon  sandy 
soils,  where  leaching  can  more  readily  take  i)lace.  Just  after  a  continued 
summer  rain  let  some  of  tlie  vines  or  trees  be  supphed  with  fertilizing 
material,  while  others  are  left  subject  to  the  usual  conditions,  and  note 
the  appearance  of  fungus  growths.  8uch  experiments  may  perhaps  be 
of  no  avail,  but  the  time  and  means  thus  expended,  if  lost,  will  be  lost 
in  a  good  cause. 

That  (exhaustion  of  the  soil  has  a  strong  influence  upon  this  matter 
finds,  I  think,  am])le  coiToboration  in  the  present  condition  of  the  \Tne- 
'^rds  of  many  of  the  islands  of  Luke  Erie,  where,  I  have  been  informed, 
j;xa])es  have  been  grown  on  th(^  same  soil  for  twenty-five  years,  success- 
ively, with  the  application  oi  no  fc^rtilizcr  whatever.  During  the  earher 
part  of  this  term  mildew  and  rot  was  scarcely  known,  but  during  late 
rears  the  crops  have  been  almost  total  Ihilures.  I  am  unable  to  say  how 
**\r  this  difliculty  may  be  due  to  removal  of  the  i)rotection  from  winds, 
^"»  by  clearing  ofl*  tlu*  forests,  but  the  failure  to  apply  fertilizers  has 
-.linb  >een  of  material  assistance  in  the  fatal  work,  and  the  grape- 
.^^y  -,  .»nre  will,  if  they  desire  to  grow  good  crops,  have  to  bear  in 
nipr  ....  *vn<»tically  ai)ply  '^»e  facts,  that  the  waste  and  exhaustion  of 
^'    •  j-^c?niiorir  npu     .in/1  potqsii  soil  must  bo  Supplied  for  the 
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Ithy  existence  of  the  plant  family  as  surely  as  the  stock  of  bread  and 

ef  must  be  renewed  for  the  support  of  the  human  family. 

E    line:  the  year  a  great  many  investigations  have  been  suggested  and 

gt  of  work  required  that  it  was  impossible  to  perform.    It  has 

en  t      CM       ant  endeavor  of  the  division  to  confine  the  work  to  such 

»t        as       >"e  not  merely  a  local  but  a  national  importance,  and  to 

Rich       miguL  prove  of  general  scientific  interest.    At  the  same  time, 

>     aetical  application  of  the  results  obtained  has  been  kept  in  view, 

whenever  any  methods  to  that  end  have  been  suggested,  by  the 

r     ilts  of  the  work,  they  have  been  commended  to  the  attention  of  those 

r     :ed  in  the  matters  under  consideration.    Particular  attention  has 

jw     given  to  work  that  might  tend  to  the  estabUshment  of  new  indus- 

l     s  and  provide  employment  for  laboring  classes  in  need  of  new  sources 

labor  and  income. 

in  closing  this  report,  I  desire  to  express  the  earnest  hope  that  the 

iiv      »n  may  receive  such  encouragement  and  such  advancement  in  the 

are  as  will  extend  the  scope  of  its  work  and  importance,  and  increase 

I  power  and  influence  for  good  to  the  agricultural  classes,  and  the  pro- 

>tion  of  chemical  science  as  appUed  to  agricultural  industries. 

Respectfully  submitted. 

WM.  McMUETEIE, 

Chemutt  in  CJiieJ, 

To  Hon.  Wm.  G.  Le  Due, 

Commissioner  of  Agriailture. 


REPORT  OF  THE  ENTOMOLOGIST  AND  CURATOR 

OF  THE  MUSEUM. 

SiB:  I  respectfully  submit  the  following  reports:  first,  upon  tho  ffy- 

noptera  (bees,  wasps,  &c.),  with  descriptions  and  figures  of  those  si)e- 

jies  esi>ecially  injurious  to  agriculture,  or  interesting  from  form,  habits, 

Sc,  and  the  second  upon  the  condition  of  the  museum,  with  a  systematic 

2lassiiication  of  objects  and  brief  outline  of  recent  noteworthy  additions. 

HYIVIEXOPTERA. 

This  order  compiises  insects  having  four  wings  generally  transparent, 
naked,  and  furnished  with  a  few  bniuching  veins,  which  are  not  reticu- 
lated or  netted  like  those  of  the  Neuroptcra  or  diiigon-fiies.  The  name 
Hyvienoptera  is  derived  from  two  Greek  words  signil'ying  a  membrane  and 
wing,  from  the  structure  of  their  wings,  the  two  forward  or  anterior  pair 
of  which  are  generally  larger  than  the  ]:>08terior  pair. 

This  order  includes  saw-flies,  ichneumon  flies,  ants,  wasps,  bees,  &c., 
and  appeiirs  to  form  a  sort  of  connecting  link  betwe/'n  the  Mandibulata^ 
or  insects  i>ossessing  jaws,  like  the  Coleoptcra  ov  beetles,  &c.,  and  the 
Uaustellata^  or  insects  funiished  oulj'  v/ith  sucter  or  proboscis,  like  tho 
two-winged  flies  and  tnie  plant-bugs.  The  upper  jaws  of  the  Hymenop- 
tera  are  stout,  homy,  and  fonned  for  biting  or  rending,  while  the  two 
lower  jaws  form  a  soii:  of  tongue  or  sucker  lor  sucking  or  lapping  vege- 
table or  animal  substances.  Many  of  the  females  of  the  Hymenoptera 
are  furnished  with  a  poisonous  sting  or  prickle  at  the  hinder  end  of  their 
body,  for  offense  or  defense  against  their  numerous  enemies,  while  others 
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arc  provided  with  ii  ])i('ix^cT  or  ovii)08itor  of  some  kind  tolH)ro  intovenet- 
ablo  .siihstP.Dcos,  to  cut  liolos  in  loaves,  &c.,  in  which  'to  deposit  tkir 
e^jrs,  like  th(^  siiw-flies,  or  to  pierw  the  boilios  of  other  insectSf  wheie 
tlieir  ma^i»'ot-]ik(»  hiiva\  when  hatched  fnnn  the  eff^s,  live  upon  the 
juice  of  cateii>illa]\s  and  other  insects,  the  bodies  of  which  they  inhabit 
and  eventually  (h^stroy,  thus  jjrovinf}:  exceedingly  useful  to  the  former. 

Several  of  the  insects  of  this  ord(T  display  gi'cat  8a][^a<5ity  or  ii 
in  the  storing  uj)  of  their  food  and  the  care  of  their  young,  as  ex 
tied  by  the  bee,  <S:c.,  not  leaving?  th(»ni  like  the  egfjs  of  most  of  theu 
ins(K'ts  to  nua*^  chance  to  be  hatched  or  fed.    Insects  of  this  order     f 
be  divided  into  two  general  divisions,  Terehrantki  or  borers,  and  A 
or  stinj^evs.    Westv/ood  in  his  classilication  commences. with  the  im- 
hrantia  and  finishes  with  the  Aculeata,  whereas  other  later  authors  ( 
nu4ice  with  the  Aculcaia,    AVe  shall,  however,  partly  follow  We8twood,aB, 
although  he  is  the  older  authority,  he  generallj'  has  been  very  correct  in 
his  classilicatioii  and  descriptions,  and  it  matters  very  little  in  sadii 
necessarily  short  treatise  as  this  what  classification  may  be  adopted 
here,  provided  the  ])nncipal  beneficial  and  injurious  ITii^neHoptera  can  be 
readily  refeiTcd  to  in  case  of  need.    The  first  family  of  the  Aculcaia  com- 
prises the  Tenihredlmdm  or  saw-ilies,  the  larvre  of  v/hich  live  in  wc 
the  leaves  of  trees,  ^c.     Clmbex  ulmi  or  amcrieana  (Fig.  1)  is  one  of 
largest  of  these  insects,  being  nearly  three-quarters  of  an  inch  iu  le     i 
and  of  a  stout,  thick  form.    The  eggs  are  deposited  on  the  elm,  gene 
in  June  or  July,  when^  the  larva?  feed  upon  the  foliage,  and  when 
are  fully  gro^^^l  cmwl  down  the  trunk  and  form  large,  tough,  parchmeDi- 
like  cocoons,  in  which  they  remain  until  spring  or  early  summer,  a 
after  changing  into  the  i^upa  state,  they  finally,  in  June  or  July,  cha 
into  large  thick-bodied  ilies  of  a  violet  or  blue  color,  having  generally 
three  or  four  oval  yellowish  or  orange  spots  on  each  side  of  their  body. 
The  antennae  and  lower  part  of  legs  are  clay  colored,  somewhat  resem- 
bling the  spots.    The  larva  is  of  a  whitish  color  and  rolls  itself  in  a 
si)ual  form  when  on  a  leaf,  and  not  only  feeds  upon  the  elm,  but  also 
upon  the  foliage  of  birch,  linden,  and  willow.    Alia  ceraH  or  the  clicny 
slug,  in  the  larva  state,  is  said  to  feed  on  the  leaves  of  the  wild  cherry. 
They  are  about  0.00  in  length  and  the  fly  is  black,  with  pale-ydlow 
feet,  and  appears  about  March  in  the  State  of  New  York.    The  larv« 
of  Ahia  caprifolia,  or  saw-fly  of  the  tartarean  honeysuckle,  hatch  out  very 
early  in  the  season,  and  when  at  rest  lie  curled  upon  a  leaf  and  eat  the 
foliage;  when  disturbed  they  emit  a  drop  of  watery  fluid  from  the  sides 
of  their  bodies  and  are  easily  destroyed,  jus  when  touched  they  drop 
suddenly  to  the  giound  w^here  they  are  readily  crushed  under  foot;  they 
'hange  into  \)\i\)i\i  in  pale-yellowish  silken  cocoons  later  in  the  summer  or 
^dl.    The  insect  is  0.3G  in  length  and  0.70  in  expanse  of  wmgs,  and  is  of 
•;  black  color  with  a  faint  greenish  reflection  and  two  whitish  bands  at 
he  base  of  the  metathora ;  the  wings  are  banded.    The  rose-slug  or  saw- 
ly,  Selandria  roscv  (Fig.  2),  is  a  very  common  little  saw-fly,  injurious  to 
hn  4v.iiage  of  the  I'ose.    The  eggs  are  dei)Osited  in  May  or  Jun^,  in  inci- 
..-  -,    iiniie  by  the  oAipositor  or  saw  of  the  female  in  the  leaves,  each 
>    . —      -ntaining  one  single  egg;  the  larva)  hatch  out  in  about  teu 
ic,^  eed  upon  the  i)arenchyma  or  fleshy  part  of  the  leaf;  they  cast 

hn     .».,.     ioveral  times,  and  the  ]>uptB  are  fornKH.1  in  small  oval  cells  In 

'»*     "ch  or  more  under  the  surface.    The  larva?  are  not  slimy, 

^      ,1  i>  ,c..e-green  color,  yellowish  on  the  under  side.    The  male  fly  is 

.  ,.    -me  1,  the  female  0.20.    They  arc  of  a  deep  shiny  black  color,  and 

■- -    •"    ti    >    .^^  -^'?  libf  'otiiA  r\f  i^^f^  i^iudred  species;  the  huid  legs  aw 
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>1ack  witli  "wliitish  knees  and  the  wings  are  smoky-transparent.  There 
ive  two  or  more  generations  annually  in  Maryland. 

Tobacco- water  and  soap-suds  have  been  recommended  to  destroy  the 

Tce  or  *' worms.^  Weak  carbolic  acid,  whale-oil,  soap-suds,  or  an  infu- 
jon  of  quassia  have  also  been  reported  as  beneficial,  but  probably 
i^aris  green  and  flour,  or  white  hellebore,  appUcd  either  dry  when  the 
eaves  are  moist,  or  in  a  wet  state,  mixed  with  water,  would  effectually 
lestit>y  tlie  worms  when  feeding  and  not  prove  injurious. 

Another  somewhat  similar  insect  is  sometimes  very  injiyious  to  the 
bliage  of  the  grape-vine  in  early  summer  and  autumn. 

These  insects  are  well  known  to  grsme-culturists  as  the  grape-vine  slug 
IT  saw-fly,  Selandria  vitis  (Fig.  3).  They  feed  in  companies  of  several 
ogether^  side  by  side,  on  or  near  tiie  edges  of  the  leaves ;  the  larvce  are 
psrenty-tooted,  of  a  greenish  color  above  and  yellowish  beneath,  and  have 
leveral  rows  of  black  dots  across  each  wing.  The  head  and  tail  are 
)lack.  The  pupae  are  formed  in  small  oval  cells  in  the  ground.  The 
>erfect  fly  is  shiny,  black,  with  red  shoulders ;  the  fore  legs  and  under- 

les  of  some  are  pale  yellow ;  the  female  is  about  0.25  in  length,  and 
jie  wings  are  semitranspai-ent.  Paris  green  ought  never  to  be  used  to 
lestroy  these  larv®,  as  it  is  a  very  violent  poison  and  might  be  dusted 
iver  tiie  fruit.    The  root  of  white  hellebore  powdered,  although  some* 

lat  i)oisonous  if  used  in  any  great  quantity,  has  yet  proved  very  efflca- 

as,  and  at  the  same  time  innocuous,  when  used  for  the  currant  worm, 

insect  of  very  similar  habits ;  it  is  applied  either  as  mixed  with  water 

jT  when  in  a  diy  state,  dusted  over  the  plants  when  moist  with  dew  or 

rain.    The  fruit,  however,  should  be  well  washed  before  using. 

The  other  compounds  of  whale-oil,  soap,  tobacco-water,  &c.,  are  liable 
rise  to  the  objection  of  producing  a  disagreeable  flavor  to  the  fruit  if  ap- 
)lied  incautiously.  As  tliese  larv'je  are  m  the  habit  of  dimbing  together 
n  rows  ujjon  single  leaves,  it  would  be  very  easy  to  pick  off  such  infested 
eaves  when  the  worms  are  very  young  and  trample  them  under  foot. 

Ajx-slacked  lime  has  also  been  used,  but  is  not  as  efficacious  as  the 
K>wdered  hellebore. 

The  larv®  of  Selandria  rubi,  or  the  raspberry  saw-fly,  is  a  small 
wenty-two-footed,  smooth  green  worm,  which  attacks  leaves  of  the 
aspberry.  It  is  said  to  be  covered  with  prickles  after  the  last  molt. 
Lhe  same  remedies  as  rexjommended  for  the  other  saw-^es  may  be  appUed 
o  tlus  insect  if  it  should  become  numerous.  AUantus  is  closely  alUed  to 
^landria  in  structure  and  habits.  AUantus  bnsillaris  (Fig.  4)  has  been 
Igured  here  to  give  some  idea  of  the  form  of  some  of  tliese  insects.  A, 
nellosus  and  ntficolUs  ai-e  veiy  much  smaller  in  size.  The  larvae  of  J.Zian- 
us  sambuciy  or  the  elder  saw-fly  (Fig.  5)  feed  upon  elder  and  willow,  and 
ire  also  figured  as  found  in  Marj'land.  JJolenis  arveims  is  a  somewhat 
similar  saw-fly,  of  a  blue-black* color ;  the  larvae  are  foimd  on  the  willow 
II  April  and  May.  Kot  possessing  a  specimen  of  this  insect  from  which 
:o  make  a  drawing  we  are  obliged  to  figure  Dolerus  seticem  (Fig.  G), 
t?hich  is  a  closely  allied  insect  Emj^hytns  maculatxis  has  nine-jointed 
mteimae.  It  does  considerable  injury  to  the  cultivated  strawberry-plants 
in  the  Western  States.  Tlie  female  is  said  to  deposit  her  eggs  early  in 
May  in  the  stems  of  the  plants ;  the  larva?,  which  are  of  a  dirty-yellow 
JT  gi-ay-green  color,  when  at  rest  curl  their  bodies  spindly,  and  when 
fully  grown  are  about  three-quarters  of  an  inch  in  length. 

Tliey  eat  holes  in  the  leaves  and  molt  their  skins  four  times,  and  the 
[)erfecl  flies  apiH»ai*  ihe  end  of  June  or  beginning  of  July.  A  second 
[)rood  api>earsj  later  in  the  season  and  remains  in  the  earth  until  ApriL 
Hie  fly  is  pitchy  black,  with  two  rows  of  dirty  white  spots  on  the 
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abdomeu.    As  we  have  not  foiuid  this  iiisect  in  our  collectioD 
have  taken  the  hbeity  of  figuiing  an  allied  but  larger  epei 
phytus  iarsatm  of  Say  (Fig.  7).    NemaUis  has  also  nine  jointed  ani 
The  European  enrrant  or  gooseberry  fly  or  worm,  Nematus  vext 
is  said  to  have  been  imported  from  Eiurope  about  the  year  18w 
arrived  in  Massachusetts  in  1865.    At  present  it  does  much  iiyaiyiD 
currant-bushes  by  destroying  tlie  foliage.    The  eggs  are  deposi 
regular  rows  along  the  under  side  of  the  leaves,  on  the  middte 
larger  ribs.    Their  eggs  hatch  hi  about  four  days,  and  the  larvse, 
destroying  the  foliage  and  when  ready  to  change,  burrow  into  the  gr 
where  they  spin  small  silken  cocoons,  in  which  they  change  into  ] 
The  first  brood  of  insects  appear  about  July  and  lays  the  eggs  for 
second  generation,  which  pass  the  winter  in  the  earth  as  larvjB  and  i 
to  reappear  as  i)erfect  insects  the  following  spring.    Thus,  there  i    i  wra 
broods  each  season.    The  larv'ie  are  pale-green,  with  head,  tail,  anu 
black,  and  they  have  numerous  black  spots  regularly  arranged  around 
body.    The  female  insect  is  of  a  bright  honey-yellow  color,  with  1 
head ;  the  male  has  a  black  thorax.    The  early  changes  from  the  i; 
state  must  be  extremely  rapid,  as  it  is  said  to  feed,  molt,  and  barrow  a 
the  ground,  all  within  a  i)eriod  of  eight  days. 

^   The  usual  remedy  recommended  for  the  destruction  of  this  saw-flyil 
to  strew  slacked  lime  over  the  bushes  (destroying  both  leaves  and  frwAi 
but  Dr.  Mach,  of  Salem,  recommends  a  solution  of  a  pound  of  copper 
six  gallons  of  water,  sprinkled  over  the  bushes ;  this  blackens  the  lea' 
but  is  said  not  to  injure  them  permanently.    Carbolate  of  lime  sprinl 
over  the  plants  as  soon  as  the  worms  make  their  appearance  has  \ 
l>een  recommended,  but  white  hellebore-root,  powdered,  dust^  over 
leaves  when  moist  with  dew  or  rain,  or  used  when  mixed  with  water, 
apphed  either  through  the  rose  of  a  watering-can,  or  with  a  gs 
sjTinge,  is  said  to  have  proved  an  effectual  i*emedy,  and  if  washed 
afterward,  l>efore  using  the  fruit,  has  hitherto  proved  to  be  perfecuj 
harmless  to  mankind.    Nematus  xentricosns  is  said  to  be  attacked  ly  a 
parasite  Brachypterus  {Cryptus)  microptemSj  also  a  hymenoptems  insect 
The  larvae  of  Nematus  trilineatus  have  been  reported  as  destmctive  to 
the  foliage  of  the  weeping-willow,  eating  all  the  leaf  except  the  inwr 
midrib.    These  larvie  have  twenty  feet  and  are  of  a  bright-green  color, 
l)alest  at  the  head  and  tail,  with  five  rows  of  black  dots  down  their  ImicL 
and  a  larger  row  of  black  dots  above  the  feet.    They  are  generally  fomw 
with  their  bodies  bent  up  over  their  backs.    Tlie  male  insects  are  said 
to  be  black  on  the  thorax.    Not  possessing  a  specimen  of  this  species,  we 
have  figured  Kematu.^  integer  (Fig.  8),  an  insect  of  the  same  family  fcmnd 
hi  this  neighlx)riiood. 

?rutiphora  (jrossnlarla:^  or  the  native  cun*ant-worm  or  saw-fly  or  worm, 

Uffera  from  the  imi)oited  species  in  man>*respects.    The  larva,  wliict  i» 

1.50  in  length,  is  of  an  unilonu  green  color,  without  the  black  dotting 

^'"\'ays  found  on  the  impoited  species,  excei)t  after  the  last  molt  j  it  also 

^pins  its  cocoon  among  twigs  and  leaves  of  the  bushes  on  which  it  feeds, 

nstend  of  going  into  the  eaitli.    The  insects,  which  are  black,  appear 

',)out  two  weeks  after  the  last  molt;  the  larva*  are  pale-green  when 

'  iiwr^  ^vith  black  head,  but  when  ^nature  tlip  head  becomes  pale-yellow 

i^ni fill  and  lias  a  lateral  brownish  stiipe.    Tlie  same  remwlies  are 

.  .    .  lo'i  ^*or  this  insect  as  have  been  mentione<l  lor  the  foreign  cnr- 

mother  saw  liy,  Fristiphora  Ulentidem^  has  been  reported 

vo  v^.x;     •  •      .     o  the  foliage  of  the  cranbeiT>'.    The  larvae,  when  fljfst 

^^^''^^*  iofht  or  7^-1 '^  yellowish  given  color  and  grow  darker  by 

^^-^  nil.   .,    -  1  tb..    .   >  0:^0  in  length  and  have  a  lighter  whitidi- 
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den  stri|)e  nmning  alK)Ye  from  head  to  tail.    The  cocoou  was  spun  in 
jie,  among  the  rubbish  at  the  bottom  of  the  breeding-box,  and  the  in- 


rts  appeared  in  June.  The  male  is  of  a  shiny-black  color.  The  same 
dies  as  recommended  for  the  other  saw-flies  on  currants,  &c.,  will  also 

>piy  to  this  insect    Walsh  also  speaks  of  another  saw-fly,  Pristipluyra 

ophantaj  as  a  gnat  gall-fly  in  the  Cecidomyia  (or  gall-gnat  Dvptera)^ 
uuiabiting  the  wiUow. 

Lophyrus  abietis  (Fig.  9),  or  the  saw-fly  of  the  pine,  has  been  i'ei)orted 

injurious  to  the  foliage  or  needles  of  the  pine.    The  lar\'te  are  grega- 

^  many  of  them  being  found  in  company  together  feeding  on  fiie 

I    ,ves  of  pitch-pine,  fir,  &c.    The  larvae  are  0.50  in  length,  and  are  of  a 

e,  dirty-gray  color,  yellowish  beneath  when  young,  but  become  aJto- 

jiher  more  of  a  yellowish  color  when  more  mature. 

The  pupsB  are  formed  in  small,  tough  cocoons,  spun  among  the  leaves. 
rhe  males  have  feathered  antennse,  and  are  black  above  but  brownish 
beneath;  the  females  iire  yeUowish-brown  above,  with  a  short,  black 

ripe  on  each  side  of  the  thorax.    Some  of  the  flies  appeared  in  August, 

t  it  was  stated  that  probably  the  greater  number  i*emained  michangea 
I      LI  the  following  spring.    Showering  with  a  solution  of  embolic  acid, 

ixoleum,  whale-oil  soap,  tobacco-water,  &c.,  has  been  recommended, 
and  Paris  green  or  hellebore  would  doubtless  destroy  multitudes  should 
they  become  very  numerous ;  the  Paiis  green,  however,  might  injure 
cattle,  sheep,  &c.,  if  grazing  near  the  trees,  and  when  using  any  such 
deleterious  substances  workmen  should  always  keep  to  windward  so  as 
not  to  inhale  the  i)oisonous  dust.  Other  insects  of  the  same  family  are 
reported  as  injuring  the  pitch-i)ine's  fohage,  such  as  Lophyms  pinus-reg- 
fdia  and  others,  while  Lophyrus  lecontei  is  said  to  prefer  the  Scotch  and 
Austrian  piaes.  These  are  all  mentioned  in  Professor  Packard's  valuable 
irork  (Guide  to  the  Study  of  Insects),  a  work  which  ought  to  be  in  every 

icmtural  library-.    The  Austrian  i)ine  is  also  reported  to  be  injured  by 

fc  9     cies  of  Lydaj  a  kind  of  saw-fly,  the  lar\'^8e  of  which  form  a  siU^en  web 

1  with  castings,  forming  a  mass  about  six  inches  in  diameter  among  the 

I     res.    These  Vdvxvd  have  no  abdominal  legs  like  the  other  saw-flies,  and 

ly  six  pectoral  feet ;  they  are  likewise  distinguished  by  two  antennse-like 
nj  idages  to  the  head  and  two  similar  appendages  to  the  hind  part  of  the 
y.  A  similar  insect  found  in  the  wild  cherry,  probably  Lyda  aerotina 
tyig,  10),  a  young  specimen  of  which  is  figured  here  to  show  the  i)ecuharity 
ft  the  form  of  this  worm,  and  the  insect  of  Lyda  abdomifialis  (Fig.  11) 
s  figured  to  show  the  full-grown  fly.  A  specimen  of  Lyda  in  Europe  is 
lestroyed  by  an  hj-menopterous  insect,  Exetastes  fxdmpeH  (Fig.  12).  The 
reuus  Cephusj  in  Westwood,  serves  equally  to  connect  the  Tenthredinidas 
vith  the  next  family  Uroceridw.  Cephus  pygmcem  (Fig.  13)  of  Europe 
8  said  to  reside  in  the  interior  of  the  stems  of  wheat,  and  occasionally 
x»mmits  much  injuiy  to  the  i)lants.  It  is  figured  and  mentioned  here,  as 
jither  it  or  an  allied  si)ecies  may  yet  be  discovei'ed  here.  Cephus  bima- 
usj  Say  (Fig.  .14),  is  found  here,  but  it«  habits  have  not  yet  been  de- 

:ioed.    The  faniily  of  the  Uroceridw  are  popularly  known  by  the  com- 

»n  name  of  "honitails,''  from  the  prominent  horn-Uke  process  on  the 
end  of  the  abdomen  of  the  male ;  the  oviiwsitor  of  the  female  is  attached 
to  the  middle  of  the  abdomen.  Some  of  these  insects  are  of  large  size ; 
the  larvae  are  cylindrical,  fleshy  grubs,  feeding  on  wood  in  holes,  or  burrow ; 
the  pui)SB  are  formed  in  their  burrows  in  thin  cocoons  formed  of  silk  min- 
ffled  with  refuse  gnawtngs  of  wood  and  sawdust.    The  insect  of  Urocerus 

^ficomiH  (Fig.  15)  is  black  with  the  end  of  the  antennae  white,  and  the 
legs  are  black  and  white.  The  insect  is  about  one  inch  in  length,  and  it 
lias  been  taken  on  pine  trees  in  July.    An  allied  insect,  Urocerus  nigri- 
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corfiis  (Fig.  IG),  is  rather  common  in  some  localities;  it, however, basltok     4 
antennae ;  the  head,  thorax,  and  part  of  the  abdomen  are  blad^,  but  th      ?|c 
hinder  part  of  the  abdomen  and  legs  are  reddish-clay  color,    lie  4y         ^^ 
is  nearly  an  inch  in  length,  and  the  wings  are  somewhat  smolQ\   I         W 
rusjiivenetis  of  Euiope  is  said  to  attack  itirs,  and  has  been  reported TOOh      to^ 
much  injuiy  to  the  trees.    The  insect  of  Xypliidria  obtains  ite  na  ^\ 

its  sword-like  ovipositor.    Xyphidrm  alhicornw  (Fig.  17),  or  the^         ^) 
homed  Xyphidria^  is  found  on  trees  of  soft  wood  in  August  in  M  ^^ 

setts.    The  larva3  are  reported  to  bore  into  trees  in  a  somewlia^  njf 

manner  to  the  Uroceridiv.    In  the  perfect  insect  of  X^Aid^ria  li 

thorax  is  elongated  into  a  neck.    The  insect  is  about  0.60  to  0.75  in  i      i     fi 
with  black  head  and  a  iiarrow  white  mark  iirouud  the  eyes :  the  bora  d      : 
also  black,  with  fi>e  or  six  white  spots  on  each  side  of  tue  abd 
The  female  of  Treinex  (Sirex)  columha^  or  the  "pigeon  tremex," 
holes  by  means  of  her  o\ipositor  in  the  wood  of  elm,  pear,  bnttemutsCi, 
in  which  she  deposits  her  egg.    The  larvae  are  yellowish,  about  ao 
in  length,  and  feed  upon  the  woo<l.    These  insects  when  in  tie  lan» 
state  are  frequently  destroyed  by  large  Ichneumon  flies,  ha\ing  ver>- 
hair-hke  ovii)Ositors  and  appc^udages.    These  insects  are  called  Mh 
liinator  and  atrataj  and  use  their  ovij)Ositors  to  bore  into  the  bunon 
made  by  the  pigeon  trimex  to  deposit  their  eggs  in  the  larvoB,  i 
they  feed  upon  the  juices  of  the  Tremex  grub.    Fi-equently,  however, 
Tremex  gets  its  ovipositor  so  I'ar  into  the  wood  that  it  cannot  withd 
it,  and  the  insect  perishes  fastened  to  the  tree-trunk.    We  have  an  ex- 
ample of  this  in  the  museiun,  where  tlie  dead  insect  is  fastened  to  a 
of  elm  wood  by  its  undi'.iwn  ovipositor.    The  Ichneumon  itself  also 
frequently  been  found  in  the  same  position,  dead,  where  it  baa  be     in- 
serting its  ovipositor  in  the  larvae  of  the  Tremex  and  was  luiable  to  w&r 
draw  it.     Orynsus  hccmorrJioidalis,  or  the  red-tailed  Orynstuty  is  mentic 
by  Ilarris.    The  larvae  bore  into  the  wood  of  the  willow.    The  insea  u 
O.GO  in  length,  rough  before,  but  smooth  behind.    The  last  three 
ments  of  the  body  are  blood-red,  hence  its  name.    Tlie  wings  are 
and  transparent,  with  a  smoky,  broad  transverse  band  beyond  then      b 
of  the  first  pan*. 

Oryfisus  maurus  is  a  very  similar  insect,  but  is  of  a  dark  or  black  odofi 
with  white  on  the  legs  and  aiitennai  Uke  0.  hcemorrlwidalU.  Xot  having; 
either  of  these  insects  inoui*  collection  we  have  figured  another  European 
species,  Oryssus  cornatus  (Fig.  18),  fiom  Westwood. 

Insects  of  the  fiunily  of  the  Gympidce^  with  a  few  exceptions  (hereafter 

named),  innicture  the  leaves,  limbs,  young  stems^  and  roots  of  various 

l)lants  and  ti^ees  with  their  curiously  fonned  ovipositors  and  insert  an  egg 

in  the  wound,  together  with  a  peculiar  irritating  fluid,  which  causes  fte 

production  of  tumors  or  galls  of  various  sizes,  shapes,  and  colors,  many 

)f  the  galls  on  our  native  oaks  resembling  red  or  white  curitints,  sinail 

'>pj)les,  or  ])ea<'hes.    Tlie  ulterior  of  many  of  these  galls  is  of  a  solid 

^abstance  which  furnishes  the  food  of  the  young  grub  when  hatched. 

These  gnibs  live  in  ca\iti(^s  in  tlie  center  of  these  galls,  where  they  change 

i»t()  pui)a^,  and,  when  fully  matured,  eat  their  way  out  into  the  open  air 

..>  i)eH'(iHt  Hies.    Otliers,  liowever,  eat  their  way  (mt  of  the  haixleneil  juid 

ndurated  galls  as  L'uvjc  and  change  into  pupie  on  or  in  the  earth,  and 

hen  make  their  final  changes  as  flies.    One  of  our  hirgest  and  most  re- 

»^'Mkable  galls  is  made  by  a  small  fly,  Cynips  conjlucns  (Fig.  10)    This 

^.1  is  of  large  size  and  rounded  form,  somewhat  like  a  small  apple,  but 

^•it^outtlir  i"mp«^iions  for  stem  and  calyx;  it  is  sometimes  two  inches 

ininot**,    ^^..^.     tud  m^^vy  at  first,  but  when  ripe  has  a  hard  grayish- 

•i^^"      '^     >•     nter*'^    lii^e  sponge,  and  a  woody  cocoon  or 
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Qfiiddle  where  the  larvae  and  pupa  reside.  One  of  the  figures 
the  gall  as  young,  the  other  tJie  gall  as  old  and  cut  open  to 
U  in  the  middle,  and  the  next  of  a  rose-cutting  bee  which  is 
bund  in  such  situations  in  Maryland.  There  are  sometimes 
in  one  season.  Cynips  hicolor  (Fig.  20)  is  a  small  black  and 
which  forms  a  mossy  or  hairy  reddish  gall  on  rose-bushes, 
3f  which  appears  as  if  covered  with  a  velvety  red  moss.  This 
itimes  known  by  the  name  of  "Bedeguar,"  and  was  foimerly 
sdicinal  piu7)ose^.  When  on  the  subject  of  the  gall-flies,  it ' 
^U  to  mention  that  the  gall  of  commerce  is  formed  by  a  gall-fly 
:o  us  in  the  form  of  small  round  balls  of  a  dark  color,  varying 
ese  galls  are  produced  by  a  small  gall-fly,  Cynips  querctfolis 
gallw  tinctoriw  of  Geoflfry.  The  gall-fly  pierces  the  shoot  or 
hs  of  a  small  oak  and  deposits  an  egg  in  the  wound.  The  larva 
hin  the  gall  or  excrescence  lives  in  an  oval  cell  in  the  middle 
changing  into  a  pupa  in  this  cell,  and  finally  emerges  into 

•  Irom  a  hole  gnawed  through  its  covering  by  the  insect  itself, 
are  most  valued  that  are  without  holes;  those  which  have 

ated  by  the  insect  are  less  valued,  are  gathered  later,  and 
hite  galls.  Galls  are  imported  principally  fix)m  Smyrna  and 
iy  are  used  in  coloring  black,  and  form  one  of  the  principal  in- 
L  making  ink.  In  I80O  upwards  of  two  hundred  and  seventy 
-gall  were  brought  to  the  British  market,  and  most  probably 

*  native  gaUs  might  be  profitably  used  for  dyeing  and  making 
Sacken  says  that  it*  the  same  gall-fly  attacks  difi'erent  oaks 

n  some  cases  produce  dilfferent  galls,  and  mentions  two  varie- 
on  different  si>ecie8  of  oak  producing  gall-flies  almost  identi- 
i,  form,  and  color.  The  rose  is  also  attacked  by  another  gall- 
Rhodites)  dichlocerus  (Fig.  21)^  the  insect  of  which  produces  a 
ifular  swelling  on  the  stem;  it  is,  however,  said  to  be  destroyed 
I  parasit/C  hymenopterous  insect,  Callinwne  ohrysochroa. 
belonging  to  the  genus  Rlwdites  are  found  on  the  rose-bushes, 
Sacken  enumerates  eight  galls  made  by  Cynipidce  on  the  dif- 
bushes  of  this  country.  If  these  rose-galls  should  increase  to 
eut  as  to  become  injuilous  to  the  plants,  they  can  readily  be 
burne<l  as  soon  as  they  appear  on  the  bushes;  but  when  so 
IS  they  appear  on  the  oaks,  it  would  be  almost  impossible  to 
m  unless  they  should  be  gathered  and  some  use  found  for 
rrliiza  is  a  wingless  species  of  Cynips^  which  probably  forms 
)  roots  of  oak.  Biarrhiza  ni^fer  of  Fitch  is  ^  cry  small,  being 
th  and  of  a  black  color. 

said  by  Westwood  to  be  parasitical  ujk)u  the  larva  of  a  Syr- 
o-winged  fly,  iu  Europe,  and  another  of  these  insects  is  said 
the  insects  that  injure  the  olive.  The  insect-s  of  the  genus 
concluded  to  be  tine  internal  parasites,  and  the  males  have 
ntenute.  One  of  them  is  said  to  be  parasitic  in  the  larva  of 
,  a  flesh-fly.  AUotria  mHriea  of  Euiope,  another  aUied  insect, 
sitic,  ha\ing  been  detei^ted  in  the  act  of  la;ying  its  eggs  in  the 
ose-plant  louse,  or  Aphis, 

mily,  Cynipidce  (^^x^st.),  will  be  found  a  very  singuhu'ly  formed 
kij  the  abdomen  of  which  is  very  much  compressed  and  shaped 
;  the  hind  legs  ai  e  disproportionately  long.  It  was  veiy  mre, 
secies  of  this  genus  having  been  mentioned  by  Westwood  in 
[e,  however,  si>eaks  of  a  third  species  from  Georgia  which  may 
3  Ibalia  maculipenms  (Fig.  22),  and  which  was  said  to  be  Irom 
States. 
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Some  of  the  family  of  the  Evan^dm  are  ver>'  singularly  formed, 
head  being  of  the  usual  size,  the  thorax  is  very  large  and  thick,  \       * 
the  abdomen  is  exceedingly  small  and  insignificant,  being  very  shoil 
compressed.    They  aix3  said  to  be  i)anisitic,  living  in  the  eggs  of  > 
roaches.    We  have  figiu:ed  Evania  appendigaster  (Fig.  23),  which  ifi         ■ 
tioned  by  Westwood  as  feeding  on  cockroaches. 

Packard  has  taken  both  pupa  and  insect  of  Evania  Iwvigata  fin 
eggs  of  a  cockroach,  thus  proving  what  Westwood  had  previously  i    wl 
Fcenus  jaeiilatWj  of  JEiu'opc,  infests  the  nests  of  a  species  of  CrabOjUk 
its  eggs  in  the  larva?.     The  insect  hgured  below  a«  Fcenus  irri 
(Fig.  24)  wavS  sent  by  a  noted  entomologist,  and  therefore  has      i 
figured  5is  giving  some  idea  of  the  figure  and  fonn  of  the  genus  Ix 
F.jaculntar^  of  Eiurope,  deposits  its  eggs  in  the  CrabranieUe. 

The  female  of  Felecinm  poJycerator  (Fig.  25)  is  a  very  singularly  fonned 
insect,  the  lx>dy  being  extremely  (elongated  and  thin;  henco  its  comnMi 
name  of  needle  ichneumon.    The  abdomen  is  veiy  much  attenuated,  UacL 
and  is  usually  carried  in  a  curved  form.    The  male  is  extremely :     e,  luu 
its  abdomen  is  said  to  be  short  and  <;lavate ;  it  is  not  definitely  i 
ui)on  what  the  insect  feeds,  although  the  iemale  is  tolerably  abundaai 
Maryland.    Atdacades  of  (Jresson  is  said  to  form  a  close  connecting- 
between  the  minute  Ichneumon  and  the  Evanida\    A,  nigrivenims 
tired  in  Packard. 

Ichneumon  larvie  are  ])arasitical  in  the  bodies  of  caterj^illars  and  oflwr 
insects,  where  their  grubs  i'eed  in  the  bodies  of  other  larvce  or  pope, 
consuming  the  fatty  matt(*r  and  eventually  killing  their  hosts.  The  larva 
of  the  Ichneumon  flies  are  soft,  ibotless  grubs.  The  eggs  are  laid  eithv 
in  or  on  the  insects  tliey  infest,  and  when  hatched  penetrate  into  the 
interior,  where,  as  before  stated,  they  feed  upon  the  fatty  substance  only, 
and  carefully  avoid  the  vital  ])arts  until  the  gndis  are  neaiiy  ftiUy  grown. 
The  caterpillar  or  larva  injured  at  first,  shows  no  sign  cff  its  intend 
parasite,  but  appears  in  peifect  health,  eating  and  mo\ing  aboutTas  usual, 
until  later,  when  it  appears  hfeless,  and  dies,  either  in  the  larva  or  pupa 
state*  The  j^upa  of  the  Ichneumon  lly  sometimes  is  formed  in  tibie  cardu 
in  cocoon,  in  the  ]>()dy  of  the  uijured  pupa  itself,  and  eats  its  way  out  a 
the  outer  hardened  skin  as  a  perfect  Ichneumon  fly.  The  ovipositor  of  the 
female  insect  is  frequently  very  long  and  bridle-shaped,  protected  by  a 
sheath,  in  order  to  be  enabled  to  thrust  their  eggs  into  the  holes  or  chioks 
where  their  victims  hide. 

Ichneumon  suturaU^  (Fig.  2G)  is  said  to  destroy  the  army-worm.  Leu- 
cania  ztnijmncfa.  Even  beetles  and  the  other  ordei's  of  insects  do  not 
escape  from  the  Ichneumon  fiies,  and  the  whole  family  of  the  Ichnenmtm' 
idee  may  be  counted  as  among  the  be^st  friends  of  the  horticulturist  odA 
farmer. 

We   have  figured   Ichneumon  grnndis  (Fig.  27)  as  a  large  and  well 
developed  species  that  was  taken  in  .Maryland.     Trogus  excaorius  (Fig. 
58),  another  Ichneumon  lly,  is  a  very  comnion  s})ecics,  and  feeds  in  the 
^.ateri)illar  of  i'«2>?7iV>  aiiferia,%  the  black  and  yellow  •^swal low-tailed"  hat- 
er fly,  so  common  in  our  gardens,  tlu^  cateri)illar  of  which,  un<ier  the 
*ame  of  the  j)arsley  or  celery  worm,  dcK^s  so  much  injury  to  almost  all 
no  cruciferous  ])lants,  such  as  i>arsni]),  fenn<*l,  dill,  <5v:c.    Tlie  caterpillars 
X  these  worms  are  grt^'ii,  bounded  with  black  and  spotted  with  orange 
^'   s.    These  Ichneumon  flies  must  Ixi  veiy  usotui,  as  they  desti-oy  multi- 
'^'s  of  these  noxious  and  disagreeable-smelling  cateipill.nvs.    The  insect 
rogufi  excfiorius  is  of  a  clay  color,  having  clouded,  dark-colored  wings. 

^•p/)#v  /.or-7iv  /.f/,"  q\'  r-inj)e,  deposits  hereggs  in  the  pui)ie  of  butteillies, 
,./.orn...  '  WW        '-i/M/i/.    7</"'.vj7<;/'(Fig.  20)  destroys  the  Tftyn- 
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iopteryx  ephemerwfarmiSj  the  haug  or  drop  worm,  and  lias  been  raised  fix)m 
Hb  cases  or  hanging  nests  on  the  cedars  in  the  Smithsonian  grounds. 
Thrygadenon  has  its  legs  and  antennse  somewhat  thickened  and  simple ; 
the  abdomen  is  petiolated,  and  the  ovipositor  is  exserted  and  somewhat 
long.    Dr.  Fitch  states  that  five  of  these  larv©  came  out  of  a  cocoon 
made  by  Tolype  (Planosa)  Jaricis^  or  the  moth  of  the  larch-cheater,  each 
of  them  having  gnawed  a  round  hole,  through  its  cocoon.    Hemiteles^ 
a  small  Ichneumon  fly,  is  recorded  as  having  been  raised  from  eggs  of 
Clisiocampa  americana^  or  the  lackey  caterpillar  of  Harris.    They  are 
so  said  to  be  parasitic  in  spiders'  nests,  in  Europe,  and  Eatzeburg  gives 
list  of  fourteen  ichneumous  parasites  in  spiders;  he  also  says  that  He- 
Ides  fulvipes  (Fig.  30),  of  Europe,  is  parasitic  in  Microgaster  nemorum 
M  Europe,  which  is  also  a  very  minute  hymenopterous  insect  like  itsel£ 
2       nachus  minimtiSj  of  Walsh,  is  also  a  very  small  insect.    It  is  said  to 
be  I     erousL  or  wingless,  and  has  been  reported  destroying  iMcania  uni- 
w,  or  the  Western  army-worm  or  caterpillar.  *  When  about  to  change 
\  the  chiysalis  ihey  eat  small  holes  through  the  skin  of  their  victims, 
I    D  of  which  they  emerge  and  spin  small  cocoons  on  the  sides  of  the 
uying  caterpillars.    These  are  symmetrically  arranged  side  by  side  and 
mveloped  in  a  floss.    PezomcLchus.  agilis  (Fig.  31),  of  Europe,  as  figured 
below  from  Batzeburg,  is  given,  so  that  our  readers  may  form  some  idea 
of  the  size  and  form  of  these  insects. 
Bhyssa  {Pimpla)  lunator  (Fig.  32)  is  so  called  from  the  crescent-like 
Arks  across  tibe  body.    The  ovipositor  of  the  iemale  is  extraordinarily 
ig  and  bristle-formed,  and  when  the  insect  is  depositing  its  egg  is  bent 
aownward  so  tiiat  its  point  touches  the  desired  sx)ot.    The  two  sheaths 
rf  the  ovipositor  do  not  enter  the  tree,  but  pass  down  each  side  of  the 
ovipositor  to  give  it  strength^  and  are  held  in  x)osition  and  stiffened  by 
the  hinder  thighs,  through  which  they  pass.     In  this  way  the  ovipositor 
is  sometimes  passed  four  or  five  inches  into  the  solid  wood,  and  some- 
times becomes  so  firmly  fastened  to  the  tree  that  the  insect  cannot  with- 
i    w  its  ovipositor,  but  dies  with  it  fast  in  the  wood.    The  male  Bhyssa 
[l*      la)  lunator  (Fig.  33)  is  entirely  different  from  the  female  in  size  and 
ape,  being  much  shorter-bodied  yet  more  slender  in  form.    These 
u     cts  are  parasitic  in  habits,  and  feed  as  lan^a  upon  the  larvae  of  the 
;>igeon  Tremex  or  other  wood-boring  insects. 

Mhyssa  {Pimpla)  atrata  resembles  B.  lunator  in  form  and  habits,  but  is 

)f  a  dark  or  black  color,  with  clouded  wings.    Pimpla  pedalis  (Fig.  34)  of 

Ilresson  is  parasitic  on  Clisiocampa  (lepidoptera) ;  its  ovii>ositor  is  half 

Jie  length  of  its  abdomen.    Exetastes  fulmpes  (Fig.  35)  of  Europe  is  said 

>y  I&atzeburg  to  be  parasitic  in  a  Lyda^  a  hymenopterous  insect  men- 

d  in  a  former  part  of  this  rei>ort.    In  Ophion  the  antennse  are  as 

as  the  body,  the  abdomen  is  compressed,  and  the  insects  are  gener- 

Ly  of  a  honey-yellow  color.    The  female  of  Ophion  macrurum  (Fig.  36) 

re    rted  to  lay  her  eggs  on  the  skin  of  the  caterpillar  of  Teka  {Attaxms) 

w  iSn  one  of  our  largest  moths,  and  the  larvsB  or  grubs  hatched 

i     L  tn<      feed  uiwn  the  fatty  portions  of  tho  worm,  avoiding  the  vital 

f     unm  the  last,  when  the  infested  caterpillar  has  spun  its  cocoon. 

L  asitic  larva  then  attacks  the  rest  of  it,  and  eventually  kills  it,  when 

t        es  its  dead  victim  and  spins  an  oval  dark-brown  case  or  cocoon  in 

ucu  it  changes  into  a  pux>a  and  eats  its  way  out  in  the  following  spring. 

He  larv»  of  another  parasite,  Ophion  bilineatus  (Fig.  37),  destroys 

S^fUasoma  virginica^  a  medium-sized  white  moth  or  miller,  with  black  dots 

m  its  wings,  while  0.  ptirgata^  very  common  in  Maryland,  is  destructive 

X)  Zeucania  unipuncta^  or  an  anny-worm  feeding  on  grass,  grain,  &c. 

Ptnizon  eonotrachehy  or  the  curcuUo  parasite  of  liiley,  is  reported  as 

7A 
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destroying  the  plum  weevil,  or  curculio,  Conotrachelus  nenupbavj  a  smdl 
beetle  very  injurious  to  the  plum  and  other  fruits.    Tlio  larvsp  de^Kff 
the  gnibs  of  this  destmctivo  beetle.   The  cocoon  is  said  to  be  moro  ydlow 
than  that  of  SigaJpktis  curcuUonisj  another  hymejaoptcrous  paiatiite  to  hi 
described  hereafter  as  destroying  the  plum-curculio.    The  perfect 
of  the  PoW-c^o/i  is  reported  not  to  appear  in  the  winged  state  until 
following  spring.    Tin*  insect  is  from  0.28  to  0.32  in  alar  expanse,  anu 
0.18  to  0.22  in  length  of  body;  the  head  is  black,  the  abdomen  rufous,  the 
peduncle  bhick,  and  the  legs  are  pale  yellowish.    Sigalphus  cvrculmk 
another  small  ichneumon  or  parasitic  four- winged  lly,  is  i*cporte(ltohe 
also  a  true  parasite  on  the  plum-curcuho.    This  insect  is  »<ouicwhat  allied 
to  Bracon,    The  larvie,  after  destroying  the  laryie  or  grubs  of  the  cui 
lio,  incloses  itself  in  a  small,  tough,  yellowish  cocoon  of  isilk,  in  wl 
changes  into  a  pupa,  and  about  the  time  the  tnie  curculio  should  ap 
the  insect  gnaws  a  hole  through  its  cocoon,  and  appeal's  as  a  smsdl  i 
winged  black  fly.    Mr.  Kiley  estimated  one  year  that  thi*ee-fourthsoi 
early-developed  curculio  larvie  wei^  destroyed  by  this  parasite  in  uk 
neighborhood  of  Saint  Louis.    The  insect  is  also  reported  to  attack 
small  plum-moths.    The  female  tiy  is  0.15  to  0.16  in  length,  and  iimiw 
e:^panse  0.30.    The  insect  is  black  in  color;  the  legs  are  pale  and  rui 
with  the  upper  ])art  of  the  tibiie  and  tarsi  dusky.    A  small  parasitic  J 
winged  fly,  Bravon  palpchrator  (Fig.  38),  is  mentioned  by  Katzeburv  w 
destroying  the  Curculio  notatus  of  i]urope,  and  a  small  fly  with 
head  and  thorax,  red  abdomen  and  clouded  wings,  and  three  loiic 
or  bristles  at  the  end  of  its  abdomen  as  oyippsitor  and  appeudi 
Laviprosoma  anwricana  (Fig.  39)  was  taken  abundantly  on  wood-pil 
Washington,  where  they  were  busily  employed  in  depositing  tlieir  (t^ 
in  passages  bored  by  otlier  wood-eating  insects. 

Another  veiy  small  four-winged  fly,  allied  to  Bracon  (Fig.  40),  iras 
hatched  out  of  small  parchment-like  cocoons  fitting  into  the  passages 
made  by  other  wood-boring  insects^  and  spun  in  the  slender  galleriei 
where  the  rightful  tenants  had  previously  been  destroyed. 

Bogas  diflers  from  Bracon  in  having  the  three  first  abdonunal  rings 

long,  forming  a  slender  7>etJ0?/,  according  to  Mr.  Packard,  but  as  1R 

possess  no  s])ecimen  the  figure  cannot  be  given  here.    Microgastar  aad 

its  alhes  contain  four-winged  i)arasitic  flies,  very  beneficial  to  the  tBHOts^ 

as  they  destmy  myriads  of  other  noxious  insects.    Microgaster  nqdbp- 

tericis  is  reported  as  parasitic  in  a  nephopteryx,  a  lepidopteix>u8  insect  or 

moth,  but  it  is  found  also  in  the  cells  of  humble  bees.    Another  Micro- 

gaster  has  been  found  in  the  caterpillar  of  Chwrocampa  {Sphitix)  paa^ 

natrix^  the  hog-caterpillar  of  the  grape-vine ;  another  destroys  the  lirwB 

of  the  army-worm,  of  butterflies,  moths,  and  even  spiders  themselves. 

Microgaster  congregata  (Fig.  41)  destroys  the  cateri>illar  of  the  potaifl^ 

omato,  and  tobacco  woims — Macrosita  (SphUix)  quinquemaculata  m 

Carolina.    The  minute  dark-colored,  almost  black,  female  fly  first  puM- 

ures  the  skin  of  these  caterpillars  in  many  places  and  deposited 

»ggs  in  these  punctures.    The  small  footless  gmbs  hatched  fixun  tWr 

efgs  feed  upon  theintenialfotty  substances  of  the  caterpillars  until  tii^ 

tttain  full  gi'owth,  when  they  eat  their  way  out  of  the  skin  and  fimn 

nniUl,  oval,  white  egg-like  coc(K)us  on  the  outside  and  fastened  to  tiie 

*ying  tobac(?o-w<)rm.    The  ])er1ect  flies  appear  in  a  few  weeks,  andsome- 

iines  much  earlier,  es])ecially  in  hot  summer  weather.    Ma^iy  cateipillais 

•ve  frequently  seen  almost  i^erfeiitly  covei*ed  with  these  small  egg-likfi 

jOcooiis,  and  attract  much  attention.    AVhen  cateipillai-s  are  foni^  thm 

nfested  with  egg-hke  co(JOons  they  should  not  be  killed  but  caieftaOf 

jTftseT^  »d,  a«.  it^no^'^'^teH,  +h^v  wju  produce  hundreds  of  t^eso  flies  vhifih 
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lestroy  hundreds  of  the  caterpillars  feeding  on  i>otatoes,  tomatoes,  and 
tobacco.  The  tigui-e  given  here  represents  only  a  ver>'  small  tobacco- 
worm,  as  a  full-sized  lignro  would  take  up  too  much  space  and  would  be 
no  better  than  a  smaller  catei*pillar. 

Alysla  rubiceps  (Fig.  42)  of  Europe  is  mentione<l  by  Ratzebnrg  as  being 
parasitic  in  the  body  of  a  small  beetle  Magdalus,  while  Praon  vihurnafkis 
is  mentioned  by  Tiber  as  preying  on  the  aphis  or  plant-louse  of  the  high- 
bush  ci-anbeny.  This  insect  is  only  0.15  in  alar  expanse ;  it  is  black  in 
color,  iuid  has  a  short  abdominal  i>edicel ;  the  anterior  legs  are  of  a  wax 
yellow,  and  the  wings  are  hyaline. 

Trioxys  is  also  mentioned  by  Fitch  as  destroymg  plant-lice  on  the 
willow,  poplar,  cheiT^',  and  other  trees.  The  Aphidius  or  Trioxys  of  the 
cherrj'  is  mentioned  as  ha\ing  a  somewhat  singular  habit ;  the  laryaj, 
after  devouring  the  interior  of  the  body  of  the  aphis,  spins  a  thin  cocoon 
between  the  dead  body  and  the  leaf.  The  insect  is  only  0.07  in  length, 
and  the  antenme  are  almost  as  long  as  the  body  ]  the  insect  is  bhick ;  the 
palpi  and  legs  are  ))ale  yellow-brown. 

A  parasitic  insect  attacks  the  Uippodamia  (Coccinella)  viactilata  (Fig. 
43)  or  spotted  lady-bird  in  a  very  siuular  manner,  and  wa«  taken  in  Mary- 
land. Tlie  lar\'£B  of  Aphidius  also  destroy  plant-lice  {Apliidof.)  The  fe- 
male fly  deposits  a  single  esSj  by  means  of  her  ovipositor,  in  a  plant- 
louse  whei-o  the  larva  or  grub  when  hatched  devours  the  interior  of  the 
insect;  the  pupa  is  formed  in  the  hollow  shell  or  hardened  skin,  and,  when 
ready  to  change,  the  perfect  four- winged  minute  fly  emerges  out  of  a  round 
hole  gnawed  tlirough  the  skin,  and  which  sometimes  resembles  a  circular 
lid  or  titip-door.  The  plant-lice  attacked  by  these  parasites  are  readily 
known  by  their  swollen  form  and  brown  or  darker  appearance.  When  a 
plant-louse  lias  been  stung  by  the  parasite,  it  is  said  to  leave  the  rest  of 
the  crowd,  swell,  and  lix  its  claws  in  the  leaf.  It  eventually  dries  up, 
with  the  skin  very  much  swollen  and  the  living  parasite  within  its  hollow 
body. 

Aphidius  triticaphis  (Fig.  44)  destroys  the  plant-hce  on  the  wheat. 
A,  avencd  attacks  tlie  oa^aphis  of  Eun)|)e,  and  in  short  almost  all  plants 
attacked  by  plant-lice  have  then*  peculiar  parasitic  small  aphidians,  or 
other  fly  or  insect,  to  destroy  them  and  thus  preser\'e  the  crops,  wluch 
would  otherMise  be  totally  mined  by  the  plant-hce,  which  multiply  so 
rapidly,  as  witness  the  lice  on  hops,  cabbage,  Iruit  trees,  and  almost 
every  other  vegetable  production. 

Aphelinus  (Fig.  45)  is  a  small  parasitic  fly,  wliich  was  found  destroying 
Chrysopaj  a  neiu'opterous  insect,  which  was  bred  in  Marjiand  and  formed 
a  cocoon  on  a  small  shnib. 

Chalcis  (AphclimiH)  inytilaHpis  is  mentionetl  by  Le  Bai-on  a«  destroying 
the  apple  bark-louse,  in  l'2uix)pe  a  Clialcis  is  i-eportcd  by  Westwood  to 
be  parasitic  in  the  eggs  of  the  nantis  or  rear-hoi*se.  Another  destroys 
the  c»ggs  of  Qldipoda  Carolina^  a  species  of  gi'jisslio])per.  Three  species 
lay  their  eggs  in  the  bo<ly  of  the  cateriuUar  of  Ccratina  (lei)idoptera),  and 
emerge  fi-om  the  larva  and  i)ui)a  skin  often  in  great  numbei's.  Accord- 
ing to  Dr.  Packanl,  another  insect  of  this  genus  destroys  the  Cecidomyia^ 
or  gnat  of  the  cranberry,  and  (Jhalcin  maria  is  parasitic  on  Tclca  polyphc- 
muH  and  Phifysamia  cccropia.  These  insects  are  very  nuuKTous,  Ibrty- 
iseven  having  been  taken  out  of  a  cocoon  of  a  Polyphemus^  of  which  twenty - 
three  A«-eiv  females. 

Chalcia  aWifrons  is  ix*[)oried  to  desti*oy  Pczomachns^  a  small  i)arasitic 
Ibur-winged  fly,  before  mentioneil,  and  which  itself  is  said  to  destroy 
Leucania  imipuncta^  or  the  army-worm,  and  another  unnamed  species  is 
said  to  prey  on  Ichmumon  uni/asciaiariusj  which  destroys  Acranyota 
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oblinitay  a  molii  or  miller.  These  flies  are  said  by  Mr.  Biley  to  be  voy 
minute  and  of  a  steel  bine  color,  with  honey  yellow  legs,  and  to  issue  in 
great  numbers  through  very  minute  holes  in  the  caterpiUars'  skins.  Then 
Stcts  prove  that  many  of  the  parasites  preying  ui)on  insects  are  then- 
selves  preyed  ui)on  by  other  insects  as  ravenous  as  themselves. 

Chalcis  flavipes  (Fig  46)  is  a  small  insect,  black  in  color^  of  a 
stout  form,  and  having  very  swollen  hind  black  thighs,  with  a  yej 
mark  near  the  Imee.    Some  of  these  are  capable  of  springing  lil 
when  disturbed. 

Eurytoma  {IsoHonia)  Iwrdei  (Fig.  47)  the  joint-worm,  or  barley-strat 
insect,  is  sometimes  exceedingly  destructive  to  the  crops  of  wheat,  btt- 
ley,  &c.,  the  losses  sometimes  amounting  to  two-thirds  of  the  whole  cnpi 
It  was  ver>'  destnictive  in  Virginia  several  y^ars  ago,  but  we  have  nirt 
received  many  complaints  about  its  ravages  lately.  The  iiyury  to  tbe 
plants  is  caused  by  the  abstraction  of  the  sap  from  the  ear,  in  order  to 
form  the  swelUug  or  gall,  and^  by  the  large  amount  of  sap  consumed  \fj 
the  larva,  causing  the  deformity  in  the  stem. 

The  larvie  of  this  insect  reside  in  woody  swellings  or  galls  in  the  bar- 
ley or  wheat  straw;  the  tumor  or  gall  being  generally  found  in  a  Idnty 
or  very  near  it,  gives  the  insect  the  local  name  of  joint- worm.  This  meg- 
nlar  swelling  or  collection  of  knots  contains  sevmd  small  cells,  vaxying 
firom  six  to  ten  in  number,  each  containing  a  single  grub  or  larva.  Lii 
short  time,  when  the  lan^a  has  consumed  all  the  sap  it  requires  as  food, 
the  pupa  is  formed  iu  the  same  cell  and  eventually  the  perfect  insect 
gnaws  its  way  out  of  the  swelling  and  emerges  as  a  minute  black  fly  to 
deposit  its  eggs  in  other  plants.  This  occurs  in  February,  March,  oc 
May,  in  Virginia. 

The  larva  is  about  one-eighth  of  an  inch  in  length,  of  a  pale-yeQow 
color,  and  heavy  dark-brown  jaws.  The  fly  is  about  0.12  or  0J3  in 
lengtii,  of  a  black  color  with  a  smooth  hind  body ;  the  thighs,  shankB, 
and  claw  joints  are  blackish,  while  the  knees  and  other  joints  are  pak 
yellow.  Mr.  Walsh  once  thought  that  this  injury  to  the  crops  was  caused 
by  a  gall-gnat,  two-winged  fly  {Cecidomyia)^  and  that  the  insect  now 
known  as  the  joint- worm  was  merely  a  parasitic  fly  that  destroyed  the 
cecidomyia.  To  this,  however,  we  must  say  that  although  hundreds  d 
stalks  were  closely  examined  we  never  found  a  cecidomyia  larva,  pupa, 
or  insect  remains  in  the  knotty  swellings  containing  the  laoaamti. 

It  is  true  other  insects  were  discovered,  such  as  SemioteUuSj  but  fhefie 
proved  to  bo  parasites  of  the  L  hordei  itself.  It  is.  however,  true  that 
the  genus  Eurytoina  (or  Isosoma)  contains  generally  parasitic  insectSi 
Mr.  vValsh  enumerating  Ave  species  alone  that  are  parasitic  in  twenij- 
four  different  galls.  Eurytonia  Jiavipes^  or  the  yellow  barley-fly  of  Fitdi, 
diflers  merely  from  the  E..  hordei  by  havhig  yellow  legs  and  ant^uuOi 
and  by  the  antennse  of  the  female  not  being  surrounded  by  whorls  d 
hairs. 

E.  secalk,  or  the  rye-joint  worm  which  is  uame<l  the  Eye-joint  wonn, 
-ifters  by  having  the  hind  pair  of  shanks  dull  yellow;  and  E.  fnltipe$j 
vhicli  also  diflters  slightly  in  several  minor  particulars,  are  enmnei^tea 
IS  distinct  species ;  yet  may  not  these  apparent  differences  be  caused 
n'  variety  of  food  or  habit  of  the  above-uatned  joint- worms,  as  their  habits 
-•*  almost  precisely  the  same  as  the  Virginia  species  E.  1i4>rdeif  These 
nioccts  are  very  subject  to  be  destroyed  by  small  parasitic  four-winged 
'I'es,  Semiof^Hus^  &c.  In  order  to  destroy  these  insects  it  has  been  rec- 
ommended o  bum  all  the  stubble  off  tlie  groimd  before  the  following 
>ammo  ^-  «*  5Qon  as  popsible  after  the  harvest  is  in,  and  to  bum  all  the 
-A.iiiii«Tv    ,     o#    r~rhi  onr  -h*^  refuRft  straw  aftcT  thrashing,  as  the  insepl 
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does  not  appear  to  be  killed  by  frost  or  snow,  and  lias  been  produced  abon- 
dantly  from  straw  made  into  manure  by  being  rotted  in  the  stable  and 
then  thrown  on  the  manure-heap  and  exposed  all  winter. 

Iwsoma  vitUj  or  the  grax)e-sml  maggoty  is  reported  as  destroying  the 
firoit  of  the  grape-vine.  Mr.  Saunders  states  that  this  insect  is  ateo  in 
Canada,  where  it  appears  from  the  middle  of  July  to  August,  and 
affected  the  Clinton  and  Delaware  grape.  The  female  insect  is  very 
small,  being  only  0.10  in  length  and  the  male  0.6 ;  they  are  of  a  black 
oolor,  with  iwde  brown  and  black  legs.  The  eggs  are  deposited  on  the 
ddn  of  the  grape.  The  larva  punctures  it  and  works  its  way  to  the  mid- 
dle of  the  fruit,  and  then  enters  the  seed  while  young  and  sofb  and  eats 
its  interior :  the  larva  then  remains  in  the  seed  and  changes  into  the  per- 
fect fly  in  «i  uly  and  Augnst.  The  remedy  recommended  for  its  destruc- 
ta<m  is  to  destroy  all  shriveled  fruits  as  soon  as  observed. 

Ztucoftpis  afmis  (Fig.  48)  is  a  medium-sized  chalcis,  remarkable  for 
having  its  ovijiositor  laid  upon  the  upper  surfBice  of  its  abdomen,  which 
is  spotted  and  banded  with  yellow  resembling  a  wasp.  Say  observed 
Leuoo9p%9  affinis  running  actively  over  the  surface  of  a  rafter  in  a  bam. 
busily  feeling  with  its  antennsD  for  a  prox>er  situation  in  which  to  deposit 
its  eggs;  having  found  a  suitable  place,  the  insect,  after  some  exertion, 
suddenly  disengaged  the  oviduct  fit)m  the  groove  and  valves  and  gradu- 
ally thrust  the  instrument  into  the  wood  nearly  to  its  base.  Then  hav- 
ing remained  a  short  time  at  rest,  probably  in  order  to  produce  the  egg^ 
tbe  oviduct  was  withdrawn,  adjusted  into  its  dorsal  groove,  and  the  in- 
sect proceeded  again  as  before  in  search  of  another  spot  suitable  for  its 
purpose.  Say,  however,  could  not  ascertain  the  kind  of  larva  within  the 
wood  that  received  these  eggs.  The  insects  of  Leuco^pis  fratema  of  Say, 
a  doady  allied  species,  are  said  to  be  obtained  chiefly  on  blossoms  of  the 
snip.  Westwood  states  that  the  anterior  wings  of  a  Leucospis  are 
I  longitudinally  when  at  rest.    Leucospis  poeyij  of  Cuba,  is  stated 

by  J     kaid  to  be  parasitic  in  the  nest  of  Megachile,  a  wild  bee.    L.  dor- 
ij  of  Europe,  is  said  to  deposit  its  eggs  in  the  nests  of  a  mason  bee, 
L.  gigas  in  the  nests  of  wasps. 

'oglenus  penetrans  (Fig.  49)  is  said  to  be  parasitic  in  Ceddamyia 
\1      csis)  tritici  the  wheat-midge  in  Europe,    This  insect  is  figured  from 
buros,      a  similar  or  ^lied  insect  may  yet  be  found  in  our.  wheat-fields, 
i     ijnt  to  be  recognized  by  the  farmers  as  a  beneficial  insect    Tory- 
risii  is  reported  by  Dr.  Fitch  to  be  parasitic  in  the  Eurytoma 
[j  )  hardei.    The  insect  deposits  its  eggs  in  the  larvce,  and  the  grub 

cneufrom  them  devours  the  interiors,- Sius  proving  a  friend  to  the 
I     •.    Another  Torymus  feeds  also  in  the  nests  of  wild  bees,  Ostniaj 
itatzeburg  also  mentions  a  Torymus  in  Europe  wliich  is  said  to  be 
asitic  in  a  Tortrix  or  small  moth,  and  yet  others  that  destroy  a  Bom- 
?  or  moth  and  Tenthredo  and  probably  CryptvSy  an  hymenopterous  in- 
;t,    Torymus  obsoletus  (Fig.  50)  is  figured  from  Ratzeburg.    Perelampis 
dso  a  chalcid  parasite  mentioned  by  Dr.  Packard :  the  antennae  are 
art  and  jointed,  and  when  at  rest  lie  in  a  deep  frontal  furrow ;  the  head 
large,  abdomen  contracted  and  slightly  peduncled.    The  ovipositor  is 
iaied,  and  the  insect  is  of  sherry  metallic  tints.    Perilampis  triangu- 
iarts  (Fig.  61)  found  in  Maryland  is  here  figured.    Westwood  states  that 
in  Pteromalus  the  femora  slender,  the  ovipositor  concealed  or  securely 
exserted,  and  the  antenna  are  13-jointed  with  the  third  and  fourth  joints 
annular,  and  the  fifth  of  moderate  size.    These  small  insects  are  exceed- 
ingly nsefril  by  destroying  many  noxious  insects  of  several  orders.    They 
frequently  lay  their  eggs  in  the  eggs  of  butterflies,  Pteromalus  vanesstd 
being  paiasitic  in  Vanessa  antiopay  a  common  butterfly. 
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P.  clifnocampw  destroy  clisiocampa,  a  tont-catcri^illar.  One  species  in 
Europe,  P.  pinij  is  reported  to  he  parasitic,  in  GuraiUo  noiatus^  a  European 
beetle,  Avliile  another  iu  the  United  States  feeds  in  the  hirv»  of  Erytom 
(lH0607na)  hordei^  or  the  destnictire  joint-wonn.  l^cromalns  micam  jKg. 
52)  of  Europe  is  said  hy  Cui'tis  to  destroy  (JMorops^  or  two-\ringea  fly, 
injurious  to  grain.  Pteromalm  puparvm  is  exceedingly  useful  iu 
Uuiteil  States  to  gardeners,  as  it  destroys  PlcrlR  rapa*j  or  the  imponeu 
white  cabbage  bntt<Tfiy,  lately  so  injurious  to  the  cabbage-crop  of  the 
Northern  and  Eastern  Stiites. "  The  whole  stock  of  eggs  are  reported  to 
be  deposited  in  the  newly-hatched  pupie  of  Pterin  rapw;  these  hatch  out 
into  minute  grubs  or  maggots  that  destroy  the  pui>a  or  chrysalis  and 
then  reappear  as  minute  four- winged  ilies,  to  again  deposit  their  eggs  in 
other  insects.  A  species  of  Pteronialus  is  said  by  West  wood  to  deitn^ 
the  egg  capsules  of  Blatfa  anicricana  or  cocki-oach,  and  Hatzeburg  men- 
tions another  as  parasitic  in  spiders.  This  insect,  Pteronialus^  is  very 
useM  to  farmers  by  destroying  many  of  the  small  enemies  of  his  crops, 
and  should  be  i)rized  accordingly  as  one  of  his  friends.  A  species  of 
Eulaphm  with  simi)le  antennai  in  both  sexes  is  said  by  Westwood  to 
desti'oy  cockroaches,  not  less  than  seventy  individuals  having  oncebn 
forth  iixjm  the  Ggg  capsule  of  Blatta  americanaj  the  eggs  of  which  mi 
havei  been  deposited  during  the  voyage.  One  species  of  UuJaphus  is  sou 
also  to  be  parasitic  in  a  magdalis  or  beetle  in  Europe.  The  Proctotn- 
pidm  consist  of  very  small  insects  having  their  fore  wings  either  destrtote 
of  or  having  very  few  veins;  they  are  slenderer  than  the  ChaJcididiBm 
fohn,  and  generally  parasitic  in  the  eggs  of  other  insects,  and  destn^' 
gall  and  fungus-eatuig  flies.  One  species  is  described  as  destroying 
LaMopteryx  mtis^  a  dipterous  two-wuiged  gall  insect  on  the  grape-vinei 

Dhprici  ceddomyiarum  of  Europe,  another  of  the  Proclotntpidce,  is  para- 
sitic in  the  Larva  of  Ceoidomyiu  artemesicey  or  the  Artemesia  gnat^  In 
(Jeraphron  the  abdomen  has  a  very  short  pedicel.  Ceraphron  destructor 
was  said  by  llarris  to  be  very  useful  to  fanners  by  destroying  the  lanw 
of  the  liessian  fly,  Cecidomyia  destructor.  The  eggs  are  deposited  in  June 
in  the  maggot  of  the  Hessian  fly^  and  the  pertect  fly  vorks  its  way  (Wt 
later  in  the  season.  This  insect  is  said  by  entomological  authorities  not 
to  be  truly  a  Ceraphron  or  Eurytoma^  but  comes  very  near  Pteromalm  on 
Rhaphitelcs.  Insects  of  the  genus  Teleas  are  also  very  minute  egg  jan- 
sites;  one  of  them  is  reported  to  destioy  the  eggs  of  a  water-boatman. 
Oerris  and  T,  linnaei  is  parasitic  in  the  eggs  of  Bomhycidce  (moths  or 
millers).  In  Teleas  the  antennas  are  clubbed  and  the  legs  are  adapted 
for  leaping. 

Telem  keviusmlus  (Fig.  53)  is  figured  from  Eatzeburg  to  give  some  idea 
of  tlie  form  and  size  of  this  insect.  Platygaster,  another  of  the  Prodto- 
trupidcCj  has  the  abdomen  often  flattened.  The  antenme  are  ten -jointed  iffld 
club-formed;  in  the  female  the  wings  are  without  cells  or  veins,  and  tie 
^egs  are  not  formed  for  leaping,  a«  in  Teleas.  The  insect  is  very  minate, 
and  the  eggs  are  deposited  in  the  eggs  of  the  Hessian  fly  {Cccidomjiia 
destructor).  Notwithstanding  these  internal  parasites,  the  egg  of  the 
'iessian  fly  hatches  as  usual,  but  the  lar\'a  is  unable  to  go  through  its 
isual  transfonuations  to  the  perfect  fly,  and  dies  after  taking  the  flax- 
seed form.  ]Meanwhile  the  intestinal  foes  are  hatched,  come  to  their 
;»rowth,  spin  themselves  little  bro>vn  cocoons  within  the  skins  of  their 
victims,  and  in  due  time  eat  their  way  out  as  perfe<*t  winged  insects. 
Vhen  the  lar\'a  is  about  to  change  to  the  pupa  it  assumes  the  form  of  a 
Jax-se<^d  case,  in  which,  when  not  killed  by  the  parasite,  a  pwpSL  is  formed, 
i.nf\  It    jnn  fiiiiA  n.  fniir.Trinfire'1  'niuutc  fly.    Thcsc  flaxsccd-shaped  cases 
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erally  found  between  the  sheath  and  straw  at  or  near  the  bottom 
hfested  plants. 

her  Platygaster  destroys  the  eggs  of  the  canker-worm  (Anisop- 
mata),the  American  tent-chteT\}\\\iXT  (GJmocampa americaiia)^  and 
ecorded  as  desti'oylng  a  scale  insect  or  Coccus  (Lecanium).  Platy- 
pnlce  (Fig.  54),  from  Eui^ope,  parasite  in  a  Tiptnce.  A  two-wmg^ 
!re  figured  from  Katzeburg  to  show  the  size  and  form  of  one  of 
Lsects,  as  we  liave  no  authenticated  specimen  in  our  entomolog- 
ection.  in  Inostemma  the  club  of  the  antenna  is  clavate  in  the 
and  the  abdomen  is  furnished  with  a  horn  on  the  last  segment 
►ody. 

gaitter  viserens  (Fig.  55)  is  also  exceedingly  minute,  and  in  Europe 
jsed  to  destroy  the  eggs  of  the  wheat-midge,  Cecidomym  (Diplosis) 

The  family  Chrymdidce  of  Leach,  usually  called  cuckoo-nies,  con- 
isects  of  small  or  moderate  size,  and  of  brilliant  metaUic,  blue, 
ind  ruby  tints.  They  obtaui  their  common  name  of  cuckoo-flies 
eir  habit  of  depositing  their  eggs,  not  in  the  bodies  of  other  in- 
ut  in  the  nests  of  diflferent  fossorial  bees  and  other  Hymenoptera^ 
hey  starve  oiit  the  original  proprietors  by  devouring  their  store 
,  and  are  what  Mr.  Walsh  correctly  called  gnat-flies.  Other  au- 
s,  however,  state  that. they  are  truly  parasitical  and  feed  upon 
ies  of  other  larvse.^  CUry»is  bella  is  said  to  be  parasitical  on  J5Jw- 
raternaj  or  the  potter  wasp. 

wood  states  that  in  Chryms  the  abdomen  appears  to  conslBt  of 
ree  segments^  and  its  extremity  is  terminated  by  a  series  of  den- 
ons.  The  ovipositor  of  some  of  the  female  Chrysididce  forms  a  long, 
hited  sting,  which,  however,  is  said  not  to  possess  a  poison-bag. 

nitidula  (Fig.  56)  was  taken  in  Maryland.  Chi*ysis  hilaris  is  men- 
by  Dr.  Packard  as  being  a  short,  thick,  bluish-green  species  found 

England,  0.32  in  length,  with  its  abdomen  hollowed  out  beneath 
)  broad  and  square.  These  insects  are  also  sometimes  called 
or  niby  tailed  flies,  fh)m  the  color  of  some  of  the  species,  and  the 
Ml  being  concave  beneath,  if  disturbed  the  insect  is  able  to  roll 
ij)  into  a  ball  like  a  hedgehog,  presenting  only  its  hard  back  and 
to  any  other  insect  attempting  to  assail  it.  Another  genua  is 
htm  of  Latreille,  in  whith  the  l^ly  is  semi-circular  or  neariy  hem- 
%  and  the  thorax  broddly  truncate  in  ft-ont.  Insects  of  this  genus 
*en  recorded  in  Europe  as  depositing  their  eggs  in  galls  in  the 

a  megachili  or  wild  bee,  and  in  P.  sen^  a  hymenopterous  insect 
er  spoken  of.  An  insect  thought  to  be  Redychrtim  Zimmennanni 
T)  of  Marylaiid  is  here,  figured. 

second  section  of  the  JSyifnenoptera  of  Westwood  is  called  Aciileata 
reille,  and  is  distinguished  by  the  females  (and  neuters  of.  such 

as  live  in  societies)  having  the  organ  of  oviposition  converted  into 

connected  with  poisonous  glands  in  both  females  and  neuters. 
)rgans  have  been  subdivided  into  two  groups,  viz.,  those  living  in 
»  having  individuals  of  the  neuter  sex,  and  those  solitaiy  in  habits 
nsisting  only  of  males  and  females.  Westwood  in  his  classifica- 
minences  with  the  Crahronidcc^  the  wood  or  sand  wasps.    These 

are  of  moderate  size  and  resemble  wasps  in  appearance  and  eol- 
.  Tliey  are  generally  of  very  active  habits.  1)1*.  Packard  com- 
;  the  Crahronldw  with  PkUanthus  aplvonis  of  Europe,  an  insect 
provisions  its  nest  with  honey-bee^,  and,  therefore,  may  be  consid- 

injurious  by  those  individuals  who  raise  bees  for  honey.  He  after- 
aeiitions  a  Cerceris  iii  Europe  which  also  is  knovm  to  store  its  nest 
^es  and  also  v^ith  the  larvae  of  Curculianidce  and  BupresHdx  (eo- 
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leopterous  insect),  thirty  nests  of  (7.  hupresticida  having  been  unei    bed 
in  II  single  field,  which  contained  ten  species  of  Buprestidos  eompi 
four  hundred  individuals.    Cerceris  desertw  is  here  figured  a^  bemg 
of  the  most  common  species  found  in  Maryland  (Fig.  58).    In  Crabn 
head  is  large  and  nearly  square,  as  viewed  from  above,  and  the  i 
dibles  have  the  outer  edge  but  slightly  curved  and  not  with  deep 
ions  as  in  the  Larridce.    Accordhig  to  Westwood,  one  species  of  O 
forms  its  nest  in  partially  decayed  wood,  and  in  one  stick.     Mr.  TVj 
found  several  dozens  of  nests  of  a  small  species  of  wood- wasps,  from  w] 
the  ensuing  summer,  he  bred  a  dozen  of  the  perfect  insects    Ano 
species  is  said  to  provision  its  nest  with  the  bodies  of  plant-lice  (Ajpk     i 
in  Europe.     Crabro  scxinaculatus  burrows  in  decayed  wood  in  June, 
another  species  was  seen  boring  into  a  post.     Crabro  architectus  (Kg. 
of  Say  is  lierc  figured  Crabro;  in  Europe,  bores  into  palings,  posts,  irD- 
low  stumps,  &c.,  and  pro\isions  its  nest  with  a  small  Pyralis  or  motk 
fee<ling  on  oaks ;  another  on  two- winged  flies,  Anthamyia  pluviaUij  Ss^ 
and  on  blue-bottle  flies,  &c.    Psen  is  regarded  by  Dr.  Packard  as  mezdf 
a  degraded  Cerceris,  and  in  Europe  some  of  them  appear  to  nidificate  ta 
sand ;  others  are  wood-burroAvers,  and  provision  their  cells  witti  homcp- 
terous  insects,  AphideSj  &c. 

In  the  Crahronidw  Dr.  Packard  includes  in  his  work  Rhapalum  wS- 
cellatumj  bred  from  the  stems  of  rose,  cocoras,  japonica,  and  spirea; 
Stigina  fraterna  burrows  in  the  stems  of  syringa ;  Crenianfis  immustm 
burrows  in  elder,  and  Passalcecus  mandibtilariSjhwro^B  in  stems  of  dda 
and  syringa.  Tlie  subfamily  of  Nyssonidee  of  Leach,  in  Westwood,  havt 
the  abdomen  of  an  ovoid  conic  or  conical  form,  being  broadest  at  the  base 
and  never  attache<l  to  the  thorax  by  a  long  pedicel;  the  head  is  moderato 
in  size,  antenna)  filifonu,  and  mandibles  not  strongly  notched  on  the  out- 
side at  the  base. 

Trypoxylonis  distinguished  by  its  reniform  eyes,  its  long  narrow  pe* 
duncled  abdomen.  The  mandibles  are  toothless.  One  species  in  Europe 
dejstroys  spiders.  Trypoxyhn  frigidum  lives  in  the  stems  of  i^yrinflu 
Trypoxylon  clavaUnny  hei'e  figured  (Fig.  60),  was  taken  in  MarylaiMLS 
Eiut)i)e  a  species  was  detected  frequenting  holes  occupied  by  a  speiaes 
of  Odynerusj  a  hymenopterous  insect,  carrying  a  small  round  bail  or  pA 
let  consisting  of  about  fifty  aphides  or  plant-lice.  The  genus  QoryldT^ 
sembles  closely  the  genus  Odynerus;  the  abdomen  is  elongate  ovate,  uid 
the  mandibles  are  tw^o-toothed.  The  insects  frequent  fiowers  of  the  spireft 
late  in  summer,  and  in  Europe  are  found  on  umbelliferous  plants  in  sum- 
mer ;  in  Europe  one  was  observed  carrying  off  the  larva  of  an  Aphrofkom 
or  spittle  insect,  after  trying  to  dislodge  another  larva  from  the  dro|8af 
froth  made  by  the  insect.  Mellimis  bimacxdatus  was  taken  in  Maryiaiid 
on  fiowers  in  autumn,  and  is  a  small,  slight,  wasp-like  insect  of  a  Uaiek 
color,  with  a  small  yellow  spot  on  each  side  of  its  abdomen.  OsyMMM 
emarghiattts  (Fig.  61)  was  also  taken  on  fiowers  about  the  same  time,ttid 
IS  reported  tx)  be  common  on  the  Virginia  creeper;  it  is  said  to  have  two 
wal  membranous  appendages  to  the  metathorax.  In  Europe  the  fo(dof 
in  Oftyhclns  consists  of  J>iptera  (two-winged  files),  and  Westwood  states 
bat  it  has  a  peculiar  way  of  canying  its  prey  while  opening  the  m«atti 
^f  its  buiTow  or  foiming  a  new  one.  It  uses  its  two  fore  legs  in  mating 
^«»  hole  with  great  rapidity,  moving  them  alternately  and  scratohiig  a 

•  TOAV  sufliciently  deep  to  cover  itself. 

<tiz7i8  Hpecxosus  very  much  resembles  an  immense  wasp  or  hornet,  md 
-J  \  ery  abundant  on  the  Agricultural  grounds  in  Washington,  where  tiey 
•ig  deep  holes  in  the  g^^^'^nd,  in  which  they  bury  locusts,  or  more  p»p-. 
**»it    ipr-os-^^flji^Q-    7;/»/./?#4      These  insects  are  armed  with  very  poweAl 
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unrved  stings,  and  are  commonly  but  improp^ly  known  as  hornets ;  they 
)'  also  called  digger-wasps,  and  in  Texas  ^'•"horse-guards.^    They  are 
riso^  rapacious  in  habits,  paralyzing  the  locusts  or  Cimdas  or  large  grass- 
lioppers  with  their  powerfid  stings,  and  then  carrj'ing  their  victims  off 
\o  provision  their  nests  and  serve  as  food  for  their  young  grubs  or  lairsd 
len  hatched.    The  insects  themselves  have  been  seen  leeding  on  the 
>  of  trees.    This  insect  measures  more  than  an  inch  in  lengUi.    The 
1,  thorax,  and  legs  are  of  a  dark-brown  color,  and  the  abdo:men  is 
M    k  with  broken  bands  of  yellow.    Mr.  Walsh  gave  a  very  good  de- 
iptiou  of  the  habits  of  Stizus  grandis^  a  similar  but  larger  insect  than 
\  8.  spedosm,  which  will  apply  very  well  to  our  species.    The  "insect 
ugs  a  hole  in  the  ground  as  a  nest;  it  then  catches  a  locust  (Cicada), 
itings  it  just  enough  to  stupefy  it,  but  not  enough  to  kill,  and  drags  it 
o  t      hole  as  foo<l  for  its  future  young.    It  then  deposits  a  single  egg 
the         and  closes  up  the  hole  with  earth,  then  flies  off  to  rex>eat  the 
9rDC€      until  its  stock  of  eggs  is  exhausted.    The  soft,  white,  legless 
'^     iv^hen  hatched  out,  .gradually  devours  the  body  of  the  living  locust, 
full-fed  it  spins  a  membranous  cocoon  in  which  it  passes  the 
w  and  comes  out  as  a  perfect  wasp  the  next  spring.''    We  have  fre- 

uy  seen  this  insect  in  the  act  of  carrying  the  yet  Uving  body  of  the 
m        {Cicada)  and  burying  it  in  holes  in  the  departmental  grounds. 
SVe     vood  states  that  Stizv^s  appears  to  form  a  connecting  Unk  between 
ycidos  and  the  Scoliidcs,  mentioned  afterward. 
J     \       lily  of  the  Larridce  is  of  small  extent,  and  the  si>ecies  are  of 
I  or  tbte  size.    Larridm  argentata,  a  small  wasp-shaped  insect, 

cover*     wiin  a  silver  pile.    It  is  a  slender  form  with  short,  nearly  mi- 
ned      B.    A  sx)ecimen  was  taken  near  the  agricultural  college  in 
Li     rlouu  (Fig.  (j>2)j  busily  employed  in  dragging  a  still  living  but  par- 
uy  paralyzed  cricket  (which  was  much  larger  than  itself)  to  its  nest. 
me  of  this  family  are  said  to  frequent  the  .A^lepius  flowers,  the  pollen 
Trhich  is  sometimes  foimd  adhering  to  their  feet.    This  lact  we  our- 
Lves  have  observed  in  several  instances  when  examining  insects  fie- 
atins:  this  plant    Westwood  states  that  there  are  no  British  species 
IX  ',  but  observes  tiiat  the  family  of  the  Bembyddce  contains  insects 

f  nuxK  e  size,  some  few,  however,  bemg  nearly  as  large  as  any  known 
T^fmi  vpieray  and  that  they  generally  are  inhabitants  of  hot  climates. 
?he  nales  burrow  in  the  sand  and  bury  various  sx)ecies  of  Diptera 
two  aged  flies),  Syrphidae.  MuscidWj  &c.,  depositing  their  eggs  in  them« 
.  .  a  suflicient  store  has  been  collected  the  parent  closes  the  cell 

ux  eanJi. 

In  Europe,  Bembex  is  subject  to  the  parasitic  attacks  of  Fanorpes  carmea 
knd  Toxophoraj  a  dipterous  insect.  Bemhex  larsaluj  according  to  Latreille, 
iiOYisions  its  nest  with  bee-flies,  Bamhylii  (two- winged  flies).  BepibexfaS' 
tieiL  sometim-3  called  the  bald-faced  hornet,  is  reported  to  carry  off 
destroy  Musoa  ccesar,  a  flesh-fly ;  it  also  catches  common  house-flies. 
ine  Bembyddce  have  large  heads,  flattened  bodies,  and  resemble  Syrphidas 
two-winged  flies),  in  coloration.  Bembex  fasciata  (Fig.  63)  was  taken  in 
hiaryland  on  flowers,  and  is  here  figured ;  it  is  said  to  be  very  swift  in 
light,  and  is  abundantly  found  in  sandy  places.  Another  insect  of  this 
'amfly  is  Monedula,  which,  according  to  Dr.  Packard,  diflers  from  Bemhex 
ly  having  a  more  slender  body,  more  clovate  antennae,  very  obtuse  la- 
inun,  and  is  more  gayly  spotted.  Matiedula  Tentralis  (Fig.  64)  here 
igored  was  taken  in  Maryland  in  autumn. 

The  family  Sphegidw  are  distinguished  by  having  the  collar  laterally 
lilat^  and  extending  as  far  as  the  base  of  the  wings ;  some  of  them  are 
UQong  the  lai^est  of  the  Hymenoptera.    They  are  restless  and  active^ 
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and  thoir  slinir  is  very  powerful,  paralyzing  the  insects  with  ^UA 
they  i)rovisioii  ilieir  nosts  without  killin*;  them  outright,  thus  kcepin^i 
supply  ol*  IVrsh  food  lor  the  use  of  their  larvje.    Some  of  this  family 
make  their  nests  in  sand,  burrowing  into  it  witJi  their  fossorial  fore  feel 
while  others  build  tln^r  nests,  or  nither  cells,  with  mud,  fastenilig  thn 
on  walls,  rafters,  and  loose  boards.    Th(5  geiiiis  FompiluH  has  the  odtar 
transvei'sely  or  longitudinally  squan*,  the  abdomen  more  or  less  oval  aal 
attached  to  the.  thorax  by  a  very  short  pediei^l  or  tbot-stalk.    The  specM 
Pomphilus  formosus;  is  known  in  Texas  by  the  connnou  name  of  theli- 
rantula  kilier,  from  its  habit  of  carrying  ofi*  and  killing  the  large  spita 
commonly  (but  erroneously)  known  as  the  Tarantula  {Mygale  Afwfcfl), 
which  is  fouiKl  in  that  State. 

After  depositing  an  i.'*^j^  in  the  body  of  the  spider  and  burjingit  in 
earth  several  inches  in  depth,  it  tills  up  the  hole  and  leaves  the  egg  tooe 
hatched  by  the  heat  of  the  sun.    During  the  summer  this  insect  fo(      d 
the  flowers  of  the  Virginia  Creeper  and  Asclepias — ^inUk  or  silk  m 
These  insects  are  generally  black  or  of  a  deep  blue  color,  \ntli  sinokyor  ■ 
reddish  wings  and  sometimes  a  reddish  band  on  the  abilomeu.  like 
insect  figured,  romp'duH  tropicus  (Fig.  05).    WestWood  stutes  tiiat         . 
European  species  also  destroy  ants  as  w(»ll  as  spiders.    The  genus  in       \ 
ales  has  a  short  abdomen,  and  the  hind  legs  are  very  long.     These  h 
Lave  been  supposed  to  be  guest  flies,  or  parasitic,  feeding  in  tlie  nesna 
other  fossorial  or  earth-digging  species.    Abl>ott,  however,  figures 
in  Georgia  attacking  a  si)id(»r.     (Jcropnles  ruficolUs  is  said  tb  have     a 
bred  from  the  mud-nest  of  Agenia.     Ceropales  hipunctata  (Fig.  66)  is 
figured,  and  wa.s  taken  in  Maryland ;  its  bod>^  and  legs  are  black, 
the  hind  thighs  are  of  a  red  or  onnige-clay  color.    Pelopwuft  is  of  a  sii; 
foiln,  and  tJie  abdomhial  peduncle  is  very  long.    These  insecrts  niakeifina- 
nests,  which  are  composed  of  a  number  of  small  i)ellets  of  moist  mud  laid 
side  by  side  or  built  up  so  as  to  form  an  eaithen  nest,  in  wliicfh  living 
insects  ai'e  deposited  as  food  for  th(fir  larva*.    These  mud-cells  arepre- 
visione<l  with  s])iders,  cateri)illars,  and  other  insects,  and  the  t      J 
making  them  are  known  as  mud-wasps,  or,  more  commonly,  "dirt- 
ers.^    These  clay  or  nnid  cells  are  built  against  the  walls  of  builaiD 
commonly  under  the  eaves  of  th(5  roof  in  barns  or  outhouses,  oru 
rails,  fences,  or  any  ])lace  Avhere  they  will  be  pai1ially]>it)tectedfit)m 
inclemency  of  the  weather.    Pelopcvus  flavipes  ])rovisions  its  ne^t  vun 
spidei's,  and  the  pupje  of  a  Siirvophai/a^  or  two-wuiged  fly,  were  also  found 
in  its  cell.    Jk'Iopcvus  cendeiiSj  a  dark  blue  si)ecieii  withdouded  wiiig8,is 
very  common  in  s<nne  localities,  liteially  dotting  the  walls  and  i-oofs  rf 
some  old  barns  with  the  larg<>  clay  nests  (I'ig.  07). 

The  i)erfect  insect  of  P,  cementarius  (Fig.  08),  a  variety  of  P.  arehitkha, 
is  also  figured,  to  show  the  general  fonn  of  these  insects. 

In  the  genus  Sphcr  the  al)dominal  ])eduncle  and  insect  are  stonter 
in  fonn  than  Pelopcvus,    The  insect  of  Sphcv  ichneumoneus  digs  holes  fi»r 

0  six  incthes  in  depth  in  gravelly  walks,  in  which  one  was  seen  to  deposit 

1  kind  of  grassho])])*'!'  {Orchelimum)  as  food  for  its  young  lame;  it  tto 
hi*ew  in  a  little  earth  and  Hew  av>ay.     Sphc.v  JfavijH'S  (Fig.  69)  ista^ 

'iguri^l  as  occuiring  in  Maryland. 
A  s])ecies  of  Splicr  in  the  island  of  Bourbon  inovisions  its  uest^tli 
^latta  amarh'nna  (a  cocki-oacli),  and  AS';>//r,r  vtinivn  of  Europe  is  said  to 
construct  a  iu»st  of  cottony  substance,  tilliug  a  tunnel  formed  by  a  cmTBd 
"^\\ 

i\\  Ammophila  the  abdnminnl  ])eiluncle  (or  foot-stalk  of  the  body)  is 
'ery  long  and  slender.  The  Jorni  of  thesi^  insec'ts  is  also  Kleud^r  and 
Ptiqrf^mifwi .  flip  T-iiicrs  jjii^  K«^'i»ewhat  Small  in  proportion.    They  inhabit 
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places.  Mr.  Westwood  states  that  the  AmmopMIa  sabulosa  of 
)  stores  its  nest  with  large  green  caterpillars,  spiders,  &c.,  afte.i 
a^  a  bniTow  in  sandy  soil,  using  its  jaxrs  in  burrowing;  and  when 
'8  are  loaded  with  eaith  or  sand  the  insect  ascends  backward  to 
Qth  of  its  Inirrow,  tnnis  quickly  round,  flies  to  about  a  foot's  dis- 
Mid  throws  the  sand  in  a  complete  shower  to  about  six  inches' 
e;  it  then  again  alights  at  the  mouth  of  its  burrow  and  repeats 
^ration  of  digging  out  its  nest.  AmmopMIa  gryphm  (Fig.  70),  a 
pecies,  of  a  black  color,  with  orange  band  oii  the  abdomen,  occur- 
tlie  District  of  Columbia,  is  here  figured.  Chlorwn  cyuneum  is 
issed  by  Dr.  Packard  among  the  SphegidcCj  and  is  of  a  blue  color. 
Bcimen  figured  was  received  from  the  Southern  States^  and  prbb- 
habits  resembles  the  rest  of  the  Sphegidcc.  Insects  or  the  genus 
ftre  generally  of  large  size  and  indigo  blue  in  color.  Pcpms  elegans 
I)  occurs  in  the  Southern  States,  and  is  remarkable  for  its  thick- 
tiy-red  antennre,  the  body  and  head  and  legs  being  of  a  dark  metallic 
aaking  a  Aivid  contrast.  The  wings  are  also  dark-colored,  with 
-colored  spots  on  each  upper  wing  and  a  smaller  spot  on  each  of 
jer.  Pepm  formosa^  of  Texas  and  California,  is  said  to  be  black, 
uish  or  grec^nish  reflections,  and  is  remarkable  for  its  bright,  fiery 

family  of  the  ScolUidce  is  distinguished  by  its  broad  front  and  its 
ndenteil,  often  lunate,  eyes ;  the  collar  laterally  extends  to  the  base 
dngs ;  the  legs  are  short  and  robust :  the  antenme  are  short  and 
3r  less  serrated  and  convoluted  in  tne  females  5  the  abdomen  is 
te  ovate  and  attached  by  a  short  pedicel.  Both  sexes  are  winged 
e  body  is  often  very  hirsute,  and,  from  the  stiuctiu-e  of  the  legs, 
lales  i)robably  burrow  in  sand.  /^o//a  hicimia  in  Eiu-ope  is  said 
•ow  in  sand-banks  to  the  depth  of  sixteen  inches,  and  the  nest  is 
►ly  stoixMl  with  locusts  or  grasshoppers.  Scolia  flavifrons  of  Europe 
to  live  in  the  body  of  a  hirge  beetle.  Oiyctes  nmietynm  and  an- 
pecies  in  Madagascar  is  also  said  to  live  in  another.  Oryctes  Scolia 
Fig.  12)  is  here  figured  as  l>eing  taken  in  Marviand ;  the  head  and 
•art  of  th<i  abdomen  is  black  and  the  hinder  pai*t  reddish-brown, 

s])ot  of  light  yellow  on  each  side;  the  wings  are  each  clouded 
lillic  or  blue  tinge,    in  Europe  these  insects  are  abundant  in  the 

situations  and  are  paii:icularly  fond  of  strong-scented  flowers, 
3  line,  6:(.\  Typhia  inomata  (Fig.  73)  is  common  in  Mainland  in 
l)laces;  it  is  a  medium-sizeu,  i)lain-looking,  black,  wasp-shaped 
and  Avas  taken  on  flowers  in  IMaryland.  An  insect  of  the  genus  in 
5  made  a  peipendicular  burrow  in  sandy  places  for  the  reception 
^SSf  ^"^  ^^^^  *<^^^  stored  up  ibr  the  larv®  was  not  observed. 
lyzene  the  form  of  the  sexes  is  very  dissimilar,  the  eyes  of  the  male 
large  and  lunate,  while  in  the  female  small,  remote,  and  entire. 
ins<K!ts  frequent  hot,  sandy  places.  Myzene  sexcmcta  (Fig.  74,  male 
nnle),  a  somewhat  common  species  here,  is  figured.  ±Jlu<i  costaliSy  a 
I  s]HH'i(\s,  lives  in  certain  beetles  and  undergoes  its  metamorphoses 
formicary  of  Acodonia  (a  species  of  ant),  in  Mexico.  JJUs  qitadri- 
Uui  (Fig.  75),  or  a  closely  allied  species,  is  here  figured, 
cts  of  the  family  Mutillidas  are  generally  found  in  hot,  sandy  sit- 
3,  loinning  with  great  swiftness  over  the  bare  places,  and  when 
sd  they  hide  themselves  among  stones  and  grass  or  W(?eds.  In 
they  are  said  to  resemble  the  sand-wasps  already  described.  The 
of  MutiUa  europwa  are  said  to  live  parasitically  in  the  nests  of  hum- 
3S.  The  insect,  however,  has  been  dug  out  of  sand  banks,  but  has 
been  observed  in  the  act  of  burrowing. 
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Westwood  states  that  a  North  American  species^  MvMUa  a     * 
very  active,  taking  flies  by  surprise,  probably  for  the  sake  of  si 
nest.    The  sting  is  exceedingly  powerful.    The  males  of  MutH 
nished  with  wings,  but  the  females  are  apterous,  or  wingless,  aiit 
upon  the  ground  or  fallen  logs,  while  tiie  males,  being  wiiig<     ^ 
quently  taken  on  flowers.    The  wingless  females  of  M.  unicohr  c^ 
ants  in  form,  and  are  found  as  far  north  as  Maine.    The  female  oET 
oceUlentalis  (Fig.  7G)  is  of  a  beautiful  scarlet  color,  and  has  a 
api)earance.    The  first  part  of  the  hind  body,  nearest  the  thorax,  i- 
aiul  the  abdomen  is  also  broadly  marked  with  a  black  or  darl 
The  male,  also  figured  with  the  above,  is  winged.     Protessor 
found  this  species  constructing  deep  holes  in  a  hard-beaten 
storing  it  with  small  insects.    One  of  the  family  of  MutiUidcR^  \sl 
is  known  by  the  local  name  of  cow-kiUer.    Some  of  these  insects 
ingly  resemble  ants,  but  may  readily  be  distinguished  by  the 
which  are  not  geniculate-elbowed  or  formed  like  a  flail.    The  i 
the  Fortnicidce  comprises  the  ants,  the  majority  of  which  live  in  »        ^ 
imder  groimd.    These  communities  are  generally  composed  c 
classes — ^namely,  the  males  and  females,  both  of  which  are  ft     o 
with  wings,  and  the  neuters,  which  peiibrm  all  the  work  and  eu^  ^ 
fectly  wingless.    Their  antennae  are  long,  slender,  and  elbowed  or 
ulate.    In  this  neighborhood  ants  do  not  appear  to  store  up  a  sm^     ' 
grain  for  winter  use,  as  is  generally  supposed,  but  live  on  small 
dead  or  disabled  insects,  &c.,  as  it  were  from  hand  to  mouth;  i 
grains  of  wheat  said  to  be  so  plentifully  found  in  the  autumn  in 
nests  are  nothing  but  the  cocoon  or  cases  enveloping  their  larvBv 
pup®,  and  often  erroneously  callexl  ants'  eggs.    Bird-fanciers 
many  collect  these  so-called  eggs  in  great  numbers  as  food  for  son/ 
singing  birds.    The  ants'  hil£  or  nests  are  first  knocked  in  pieces 
scatteml  abroad,  and  pieces  of  bark  and  small  branches  of  treea 
hero  and  there  ujion  the  ground,  when  the  ants  diligently  carry  th 
called  eggs  into  little  heaps  to  preserve  them  from  the  sun  and  w 
where  they  ai^e  readily  collected  by  the  bird-fanciers^  and  sometimes  uudi 
in  the  oven  for  winter  use.    Formica  of  Linnaeus  is  described  as  sting* 
wanting,  and  abdominal  peduncle  consisting  of  a  single  elevated  BOkf 
while  Myrmica  has  the  abdomen  anned  with  a  sting  and  has  the  abdon* 
inal  iMidimcle  two-jointed. 

So  many  stories  will  be  foimd  in  all  our  i)opular  works  on  natu 
tory  about  the  slave-making  propensities  of  various  species  oi  \ 
togetlier  with  their  forays  and  battles,  that  we  will  not  enlarge  upon 
subject  in  this  report,  but  merely  mention  a  few  species  that  are  r 
able  for  their  destructive  habits,  peculiarities  of  structurejform, or 
of  life.    One  of  the  largest  species  in  this  neighborhood,  Formxca 
(Fig.  77,  male  and  female),  is  of  a  black  color,  and  inhabits  hickory  m 
^x)ring  passages  in  the  wood,  the  sides  of  which  are  very  much  disc      " 
md  softened,  probably  by  the  formic  acid  emitted  by  these  insects.    . 
ligh-hole  or  yellow- winged  woodpecker,  in  spring,  if  shot,  and  the  i 
^''h  examined,  will  be  found  completely  fill^  with  the  bodies  of  ann 
•  li  stages  of  digestion,  gathered  from  the  hollow  forest-trees  in  the  ^ 
*l  Maiyland,  and  smell  most  disagreeably  of  formic  acid.    J?bi 
'^uhescens  is  mentioned  in  Canada  as  eating  the  wood  of  cedar  trees 
•onstnicting  partitions  as  thin  as  paper.    Formi4Xi  penrisylvanica  is 
.oTiP(l  by  Packard  as  the  largest  species,  and  is  found  on  oaks  and     cayts 
>  ■  vi,  and  F,  novahoracensk  is  mentioned  by  Fitch  as  found  with  t 
V"*s  or  plant-louse  on  apple  trees,  and  keeping  in  the  society 
iiibi'i-^q  for  ^ho  ftukft  of  tjip  p^PAt,  sticky  substance  emitted  by  t     ; 
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is  eagerly  devoured  by  the  ants.  On  young  firuit  trees 
.  irequently  accused  of  injuring  the  shoots  and  foliage^ 
y  only  frequent  such  places  for  the  so-called  honey-dew 
A.  On  a  Georgia  cotton-plantation  a  large  number  of 
observed  to  kill  and  devour  the  grass  army- worms,  and 
pillar  or  insect  be  in  any  way  injured,  it  was  sure  to  be 
entually  killed  and  dragged  away  by  the  ants, 
rs  from  Formica^  as  before  stated,  in  having  the  abdomi- 
t  formed  of  only  one  scale  but  as  having  two  joints,  and 
of  a  sting. 

^  is  a  small  ant,  called  by  Fitch  the  cherry'  ant,  from  its 
cherry  trees,  where  it  feeds  on  the  sweet  honey-like  sub- 
ies  frx)m  the  cherry  plant-lice.  The  Color  of  the  neuters 
and  the  body  is  highly  transparent,  resembling  rosin. 

black,  highly  polished,  egg-shaped,  and  acutely  pointed 

e  legs  are  likewise  black. 

sta  is  a  small  yellow  ant,  0.06  in  length,  found  throwing 

th  in  gardens.  It  is  reported  sometimes  to  injure  maize 
ulades  for  the  sake  of  the  sweet  juice.  A  similar  insect  is 
en  naturalized  in  England,  and  a  very  small  yellow  ant 
)mo  in  Georgetown  and  Washington,  swarming  over  the 
anything  very  sweet  in  pantries.  A  lady  recommended 
on  of  these  pests  a  very  troublesome  yet  effectual  remedy, 
onge  must  first  be  dipi)ed  in  water  and  then  gently 
Tinkled  with  powdered  sugar;  this  sponge  must  then  be 
s  frequented  by  the  ants,  and  every  quarter  or  half  hour 
f  covered  with  ants  it  should  be  plunged  in  boUing  water 
baited  with  the  sugar.  The  lady  said  this  plan  was  emi- 
1,  as  in  a  few  days  her  house  was  completely  rid  of  these 
here  there  are  no  eatables  around  in  gardens,  &c.,  the 
)wn  up  by  gunpowder,  squibs,  &c.  If  Paris  green,  mixed 
atoes  or  their  favorite  food,  be  applied,  the  insects  would 
joned,  but  great  care  should  be  taken  when  applying  the 
ing  them  out  is  of  little  use,  as  after  an  immersion  of 
le  insects  are  apparently  uninjured.  A  foreign  species, 
CarbalOy  is  mentioned  as  storing  the  grain  of  a  particular 
md  is  said,  also,  to  maintain  a  clear  crop  of  this  plant 
uffering  no  weed  to  appear  among  it,  and  harvesting  the 
per  time.  The  same  is,  however,  said  of  Myrmica  moU' 
gricultural  ant  of  Texas,  which  may  be  the  same  or  a 
;ct.  This  ant  is  said  by  Mr.  Lincecum  to  live  in  commu- 
lild  paved  cities,  construct  roads,  to  sustain  a  miUtary 
ar  away  the  grass  and  herbage  and  other  litter  to  a  dis- 
►r  four  feet  aroimd  the  entrance  to  their  city,  and  to  cou- 
nt consisting  of  a  pretty  hard  crust  about  half  an  inch 
'  coarse  sand  and  grit;  and  no  green  herb  is  allowed  to 
ivemeut  excepting  a  g^in-bearing  grass.  Arista  stricta, 
Q  ripe  is  harvested,  the  chaff  removed,  and  the  clean 
[y  stored  away  in  the  dry  cells.  Lincecum  even  avers 
w  the  grain.  These  two  last  accounts  are  so  much  alike 
ad  to  the  belief  that  they  refer  to  the  same  insect  under 
mes. 

it  of  Mexico,  Myrmecodstus  meancanusy  deserves  a  short 
t  is  reported  to  have  been  found  in  parts  of  Texas  also, 
'o  kinds  of  workers,  of  very  distinct  forms :  one  of  the 
forming  the  active  duties  of  the  ant-nest;  the  other  -and 
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larger  worker  is  inactive  and  does  not  quit  the  neat,  its  solo  puiptt  I   I 
apparently  being  to  elaborate  a  kind  of  honey  which  they  are  said  totit  |  ( 
charge  into  receptacles,  which  constitutes  the  Ibod  of  the  entire popubtiii 
of  the  community.    In  the  honey-scHireting  workers  the  abdomeu  isifr 
tended  into  a  large  globose  bladcler-like  ftnni;  from  this  honey  an  ap» 
able  drink  is  made  by  the  ^Mexicans.    The  specimens  from  whidithM 
drawings  were  made  were  i>res(»nted  to  the  department  by  ProfiiBMr 
TJhla,  and  appeared  like  small  bladders  tilled  with  a  yellowish-Inn 
hqui(l,  with  only  the  head,  throat,  and  legs  of  a  small  ant  attackfiili 
the  swollen  bladder.    Thii  lioney  was  sweet,  Avith  a  slight  taste  of  fuvk 
acid,  and  was  quite  ch»ar  when  tlie  insects  were  crushed  and  theliojh 
of  the  insects  had  been  strained  out  of  tlio  honey.    Pheidoh  nrotUmi 
West  wood,  a(;cording  to  Colonel  Sykes,  is  a  foi-eign  ant,  which  collediv 
large  a  store  of  seeds  as  to  last  fn)m  January  to  October,     fl 
another  ant,  Is  sai<l  to  be  a  great  pest  to  agiiculturists,  as  the  i 
strip'  trees  of  their  leaves  in  order  to  convey  them  to  their  neste. 
domo  texiana  constructs  tunnels  and  subten^nean  roads^  and  I 

leaves  from  various  fruit  and  forest  trees. 

Pifcudomyrmica  flavldulnj  a  South  American  ant,  lives  in  the 
which  ai-ms  the  stems  of  certain  si)ecies  of  Mimosa^  specimens  of  ^ 
were  kindly  donated  to  our  museum  by  the  Smithsonian  lustitati 

Insects  of  the  family  Eumencdw  have  the  basal  segment  of  the         ' 
men  narrowed  and  i)ear-shaped,  and  comprise  solitary  species  of  ^ 
like  insects,  comjiosed  of  males  andfemales only.    Unnienesfratema 
Potter  wasp  (Fig.  78,  three  ligiu'cs),  is  very  common  in  this  ncijniiNr 
hood,  and  makes  its  cell  of  moist  clay  or  mud.    These  cells  or  n(    i 
about  the  size  of  a  small  cheixy  and  are  composed  of  pellets  of  muu 
are  generally  cemented  to  the  stems  or  small  branches  of  ti-ees  and  tdi 
and  sometimes  even  on  aleail 

These  round  flanked-shaped  nests  are  filled  with  small  caterpill:     i 
the  diflerent  Lcpidoptera  ;  frequently,  in  the  Eastern  States,  of  the  j 
cateipillars  of  the  canker-woiin  {Anisoptcry.v  vermata).    The  cater        ^ 
after  being  first  ])aralyzed  by  the  sting  of  the  wasp,  ai'e  carefully  g 
up  in  the  nest  as  fresii  food  for  the  larvaj  of  the  wasp.    Mr.  Walsh « 
that  ho  has  seen  as  many  as  five  of  these  nests  all  placed  togethei 
lower  suifa<!e  of  a  leaf;  we,  however,  have  mostly  found  them  soj       , 
or,  at  the  most,  two  nests  i)laced  near  each  other. 

In  «lune  the  ])crfect  pottei*  Avasp  emerges  lix)m  its  cell  and  lays 
foundation  of  other  similar  cells.    We  hatched  a  Toxophora  (a  two-i» 
parasitical  fly)  from  the  nest  of  I^umcnes  fraterna^  where  no  doubt  ii 
as  larva,  destroyed  its  benefactor.    A  species  of  Chrysis  (Hymenop      la 
also  supposed  to  be  parasitic  on  this  insect.    In  OdyneruH  Wid^ 
is  broad  and  conic ;  the  basal  segment  short  and  somewhat  bell-8 
OdyncruH  (Fig.  71>)  birenimaculaim  from  Maryland,  is  hei*^  figurecl.    i 
-uterus  inumria  of  Euro]>e,  forms  a  burrow  in  the  sand  to  thedepti 
several  inches,  in  which  it  constructs  its  cell,  besides  which  it  bnildsmn 
he  grains  of  sand  brought  up  while  burrowing,  a  tubular  entrance  toits 
^uuTOw,  often  more  than  an  inch  long  and  more  or  less  (Uirved,  the gnuiv 
»f  sand  of  which  it  is  fonned  being  aggluthiated  together.     This  nest  it 
stores  Avitli  caterj^illars  and  deposits  an  o<^<i;  in  (»ach  cell,  and  whentltt 
store  of  food  is  sccunnl  tlu^  insect  closes  tlu'  mouth  of  its  buiTow,  employ* 
Mg  the  grains  of  sand  of  which  the  funnel  is  composed  for  that  piiip06e« 
HiyncruH  albop/iahratm  of  Saussurc*,  builds  sei)arate  cells  half  an  inuhiu 
icpth  and  a  quarter  of  an  inch  in  width,  formed  of  snudl  pellets  of  mud^ 
<iving  them  a  corruirated  api)earance,  and  builds  in  deserted  gsdls  of  » 
rjiu.^-imp  -^T  r.iimm     .t  has  bceu  Ibond  also  in  the  deserted  nest  ctf» 
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mpa  or  tent  caterpillar,  and  tbe  pnpa  has  also  been  taken  in  the 
i  cells  in  a  syringa-stem.  The  cocoon  was  made  of  silk  without 
d  cells.  Various  Eiuropean -species  of  Odynerus  store  their  nests 
JBferent  insects ;  one  species  uses  flies  as  well  as  caterpillars  of 
,  a  small  moth,  and  other  Lepidoptera  ;  another  species  uses  the 
f  Chrysomela  (a  beetle),  and  one  species  is  mentioned  as  being  de- 
by  the  larva  of  Tachina,  a  two- winged  fly. 
^esp^iarice  of  Lerveille,  or  Ve^idcBj  according  to  Westwood,  are  re- 
to  those  species  which  live  m  temporary  societies,  consisting  of 
bmales,  and  workers,  or  neuters,  including  the  common  wasp  and 
.  These  societies  are  annual,  only  being  dissolved  at  the  approach 
ir.  Previous  to  the  setting  in  of  cold  weather  the  females,  which 
it  recently  been  developed,  are  impregnated  by  the  males,  which 
:erward  die.  The  females  then  disperse,  seek  winter  quarters  in 
d  situations,  and  those  \^hich  survive  the  rigors  of  winter,  in 
^mmeuce  the  building  of  a  new  nest  iu  which  they  deposit  eggs 
id  their  young  themselves — those  at  fli'st  consisting  entirely  of 
,  which  iassist  their  parents  in  the  duties  of  the  nest.  These 
>  either  built  under  ground  in  holes,  in  banks,  or  are  attJKihed 
ches  of  trees,  or  the  woodwork  of  outhouses  5  some  of  them  are 
ed  of  a  paper-like  substance  formed  of  finely  gnawed  wood,  or 
:*  trees  reduced  to  a  paste  by  the  action  of  the  jaws.  These 
are  voracious  and  prey  on  other  insects,  meat,  Iruit,  honey,  &p., 
»eing  properly  prepared  in  the  stomach  of  "the  winged  insects, 
rged  and  serves  as  food  for  their  young.''  The  males  arip 
and  perlbrm  no  labor.  The  stints  of  wasps  are  very  painful, 
very  soon  alleviated  by  the  appbcation  of  spirits  of  haioitsbom 
lonia.  The  larvae  are  fleshy  grubs  destitute  of  feet,  and  are 
closed  iu  separate  cells  and  iu  a  reversed  position,  haying  t)ieir 
ownwaixl  iu  those  species  having  hanging  nests.  The  insects  of 
mculataj  or  the  bald-faced  hornet.,  caich  flies,  &c.,  to  feed  their 
and  construct  nests  of  a  material  like  pai)er  made  from  wood 
The  wasps  with  their  powerful  jaws  gnaw  oft'  small  filaments  of 
rom  old  fence-rails,  posts,  &c.,  which  they  chew  into  a  pulp  and 
out  into  sheets  of  a  strong  gray  water-proof  paper,  which  forms 
»rial  of  their  nests,  and  which  are  generally  suspended  £rom  the 
is  of  trees.  They  are  Irequently  larger  than  a  man's  head,  and  of 
lar  ibrm. 

)  nests  are  covered  with  an  6uter  envelope  of  many  irregular 
)f  paper.  The  inside  consists  of  layers  of  hexagonal  cells  sus- 
ft-om  the  top,  and  iiom  those  above,  by  niunerous  little  pillars 
jame  papier-mache^  leaving  a  passage- way  between  the  different 
cells.  These  combs  are  placed  in  a  horizontal  position  and  contain 
them  but  a  single  {^^g^  which,  when  hatched,  becomes  a  lai^va  sus- 
with  its  liead  and  mouth  downward  in  the  mouth  of  tlie  cell,  and 
tiich  it  is  fed  by  the  other  wasps. 

[X)mmunities  consist  of  males,  females,  and  neuters.  Mr.  Walsh 
tes,  however,  that  some  of  the  workers  can  and  do  generate  with- 
'  inteixx)iu'se  whatever  with  the  mah^  The  nest  figiuxjd  (Fi^.  80) 
;ed  in  size.  Vespa  germania  (Fig.  81)  is  tiguixid  from  a  specimen 
in  jMaiyland.  ^is  species  and  Vespa  vulgaris  have  indiscnmi- 
been  called  "  yellow-juckets."  ^Ir.  D.  A.  A.  Nichols,  of  Westfield, 
viites  that  the  yellow-jackets  in  his  neighborhood  all  build  nests 
J  or  bushes  and  not  in  the  groimd  as  generally  supposed,  (hie 
IS  particularly  mentioned  as  built  near  Uie  roof  of  a  grainary,  and 
inclieB  in  diameter  and  20  inches  in  length.    Mr.  Walsh,  howeyeri 
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states  that  all  the  species  with  which  he  is  acquainted  build  in 
ground. 

Wasps  aiti  subject  to  the  attack  of  several  parasites.    Phipif 
paradoxus  and  the  Lebia  (a  beetle),  VoluceUa^  a  large  twe-wingea 
infest  wasps'  nests,  and  two  species  of  Ichneumon  flies,  one  of  whioii 
anomalous,  infest  the  laiTa?.    Dr.  Packard,  however,  states  tiiat  no  ] 
sites  have  as  yet  been  detected  in  this  countrj\ 

Wasps  and  hornets  frequently  feed  ui)on  and  injure  ripe  fruits.    '    T 
are  said  also  to  destroy  honey-bees,  but  are  also  beneficial  by  de    o, 
flies  and  other  insects.    A  species  of  wasp  in  the  West  Indies  is  s     w 
be  infested  by  aparasite  plant  or  fungus  which  rises  from  the  sej 
of  the  abdomen  and  other  parts  of  5ie  body,  presenting  the  singi 
appearance  of  a  living  wasp  carrying  a  living  plant. 

A  somewhat  similar  fimgoid  growth  from  the  head  of  a  harvc    flr.or 
Cicada^  has  been  presented  to  our  museum,  and  in  Australia  a  m 
growth  ^ows  from  the  caterpillar  of  a  moth.    Vespa  crabro  (Kg.  82)  in 
its  nest  m  decaying  hollow  trees,  under  the  eaves  of  barns,  and,  aeoorc 
to  Mr.  Angus,  of  West  Farms,  has  been  introduced  alK)nt  New  Y 
Insects  of  the  genus  Polistes  are  much  slenderer  in  form  than  the  \ 
wasi)s,  and  distinguished  by  having  the  first  segment  of  the  abt 
separated  by  a  shght  constriction  from  the  second  segment.    Tht     i 
of  tJie  perfect  insect  is  partly  vegetable  and  partly  animal,  consistuiff  of 
honey,  pollen,  and  various  insects.    The  insects  are  mentioned  as ' 
great  friends  to  the  growers  of  tobacco,  a«  destroying  the  caterpillarsoi 
tobacco- worm  (Macrosila  carolin<i)  when  they  are  very  small,  in  Jul] 
August-,  by  caiTying  them  off  as  food  for  their  young,  and  are 
selves  destroyed  by  an  Asilus^  or  large  two-winged  fiy.    Insects  oi  ub 
genus  PolisteSj  according  to  Westwood,  do  not  inclose  their  ne^ 
general  inclosure  like  Vespa.  but  leave  their  cells  exposed,  atta 
them  to  stems  of  plants,  walls,  &c.,  sidewise. 

Folistes  gallica  (Fig.  83),  of  Europe,  is  said  by  St.  Pargean  to  build  neito 
having  cells  filled  with  honey;  and  the  nest  figured  has  been  fignred 
from  Westwood,  as  giving  some  idea  of  their  style  of  building. 

A  foreign  species,  Folistes  lechegu4ina  (Fig.  84),  is  said  to  make  an  abas* 
dant  supply  of  honey.    A  rather  common  species,  Polistesflavesps  (Fiir.85)i 
is  figureil  as  from  Mar^iaud,  together  ^vitll  a  small  unfinished 
Say  mentions  Polistes  miUiJioay  which  lives  in  a  paper  nest  near  Jai 
and  makes  a  kind  of  honey  having  a  very  x)lea«ant  taste.    Polistes  \ 
genosa  (Fig.  86),  of  the  United  States,  is  mentioned  by  Biley  as  canying 
oft*  the  larv^JB  of  the  Colorado  potato-beetle,  JDorffphora  (Ohrysomk) 
decemlineataj  to  its  nest  as  food  for  its  young.    The  rest  of  this  tetn^^ 
according  to  Westwood,  consists  of  the  bees,  the  larvro  of  which  few 
exclusively  on  i)ollen  and  honey,  and  the  insects  of  which  consist  of  makS) 
females,  and  drones  or  neuters ;  some  of  them  live  in  societies,  as  Am 
>ioney-bee ;  others,  however,  are  solitary  in  habits,  &c.,  and  consist  only 
jf  males  and  females  without  any  neuters,  the  female  mulding  the  nest, 
which  is  generally  composed  of  a  series  of  cylindrical  cells  for  the  recep- 
ion  of  the  eggs  and  pollen-paste  to  feed  their  young  when  hatched ;  aid 
b  third  class,  which  are  solitary  and  do  not  biuld  nests  at  alL  but  depoflit 
heir  eggs,  cuckoo-like,  in  the  already  provisioned  cells  of  other  beee* 
"hen,  by  eating  up  the  food  laid  up,  they  starve  out  and  kill  therightfiu 
''^ers. 

■^he  AndrenidjcCj  form  the  first  family  of  Westwood  (subfiEun.  Obturilii^ 
,..tw),  in  which  Collctes  is  mentioned  as  having  the  fem^es  lesemUinf; 
•he  workers  of  the  honey-bee.  These  insects  form  large  colonies  and 
^rtv  •   i^ir      ,     i,p  ^nrtii  at  the  end  of  which  burrows  are  several  ca^ 


REPORT  OF  THE  ENTOMOLOGIST.  113 

tridge-like  cell&  and  each  covered  with  a  cap  like  the  parchment  on  a 
dmm-head.  Westwood  states  that  these  insects  nest  in  the  earth  and 
the  softer  parts  of  walls.  Each  nest  is  cylindrical,  consisting  of  from  two 
to  four  cells  placed  end  to  end,  the  bottom  of  one  fitting  into  the  montih 
of  that  beneath  it,  and  in  each  cell  are  deposited  an  egg  and  a  quantily 
of  X>ollen  to  serve  as  food  for  the  larva  when  hatched.  They  are  subject 
to  the  attacks  of  parasites  in  Europe,  among  which  is  MiUogranwiaj  a  two- 
winged  fly,  and  a  cuckoo,  or  guest-fly,  Epeolus.  The  second  subfiEimily  of 
Westwood  (AcwtUinffues^  contains  the  genus  Sphecod&j  of  which  Dr. 
Packard  states  that  the  body  is  smooth  and  wasp-like,  with  the  abdomen 
of  a  light-red  color.  Mr.  F.  Smith  says  that  this  genus  builds  cells, 
although  it  has  been  stated  by  some  autiiorities  in  Europe  to  be  parasit- 
ical on  Halictus  and  Andcsna.  Salictus  contains  some  veiy  small  species 
in  England,  sometimes  of  metallic  colors.  SaUctus  paraUelu^^  of  Say, 
excavates  small  deep  holes,  from  six  inches  to  a  foot  in  depth,  the  ceUs 
of  which  are  glazed  within.  The  females  are  supposed  to  hibernate,  and 
each  larva  is  in  a  cell  by  itself,  placed  upon  a  lump  of  pollen  on  which  it 
feeds.  Westwood  says  that  HcUictm  terebratar  of  Europe  makes  burrows 
in  b  en  tracts  and  deposits  small  balls  of  pollen  slightiy  moistened  with 
ty  m  cells  with  their  eggs,  and  the  burrows  are  often  observed  in 
I  numbers  placed  close  together.  Salictus  ligatus  (Fig.  87)  is  figured 
[oi     I  in  Maryland. 

^     r.     ;  very  much  resembles  the  common  hive-bees  of  Euroi)e.   They 

n    Ke  their  cells  in  light,  sandy  soil,  Ave  inches  to  a  foot  under  ground, 

dep     t  an  ^iQ^  in  a  mass  of  pollen,  and  when  the  eggs  have  been 

iy     iced  the  female  stops  ^e  mouth  of  her  bun*ow.    The  habits 

£  %  vidna  have  been  described  by  Mr.  Smith.    The  larvae  were 

jen  nvu-grown  in  June,  the  pupae  were  found  the  first  of  August,  and 

I    I  mature  bee  appeared  the  last  of  the  same  month.    The  female  of 

/i     Irena  nigroaenea  (Pig.  88),  of  Europe,  is  figured  from  Westwood. 

Andrena  is  subject  to  parasitic  insects  which  destroy  it.    Stylops^  an  in- 

cti  now  classed  with  the  beetle,  and  Braula  ccecaj  figured  among  tiie 
J.        a.  or  two- winged  flea,  are  mentioned  as  destroying  this  insect 

m  isor  Packanl  here  mentions  Ang^cMora  as  a  beautiful,  shining, 
metahic-green  species,  very  conunonly  met  with,  and  which  forms  a  bur- 
cow,  the  last  of  June,  about  four  inches  in  depth.  A.  purusy  a  small 
green  species,  is  found  in  Salem,  Mass. 

ProMpis  is  mentioned  by  Mr.  Smith,  who  states  that  this  genus  is  not 
parasitical,  as  formerly  supposed,  as  he  has  repeatedly  bred  them  from 
cells  laid  in  regular  order  in  the  hollow  of  bramble-stems. 

Mr.  Saunders,  of  Canada,  also  says  they  construct  their  cells  in  bram- 
ble-stidD9,  which  they  bore  in  the  same  manner  a«  Colletes.  with  a  thin, 
tfanspaient  membrane,  calculated  for  holding  semi-liquid  honey,  which 
they  store  up  for  their  young.  These  insects  are  much  attacked  by  a 
Stjflopsj  before  mention^. 

In  the  genus  Sphecodesj  Dr.  Packard  states  that  the  body  is  smooth 
and  wasp-like,  witiii  the  abdomen  light-red.  Mr.  F.  Smith  says  that  this 
genus  builds  cells,  although  it  has  l^n  stated  to  be  parasitical  on  HaHc- 
tus  and  Afidrena. 

Family  2,  Apidce^  or  bees,  of  Westwood  (subfiam.  1,  Andrenoides)^  con- 
tains tixe  genus  Panurgusj  the  insects  of  which  are  stated  to  ^^  revel  in 
honey-pollen  of  a  large  anthemis,  and  to  be  attached  to  semi-flocculent. 
flowers";  they  are -frumished  with  a  pollen-plate  on  each  side  of  the  meta- 
tiiorax,  and  another  on  the  posterior  femora,  and  the  hind  legs  have 
also  pollen-bnishes. 

SafaCunily  2,  Demcdatte,  of  Westwood^  contains  the  naked,  or  smooth 

8a 
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bees,  or  those  not  clothed  with  long  hairs.  The  genus  Nomada  contains 
gayly  colored  bees  resembling  wasps^  They  are  <lestituto  of  hairs,  mA 
have  no  instniment  for  conve.^lng  i>ollbn.  In  Europe  they  frequent  dir, 
snnny  banks,  and  are  generally  known  as  guest,  or  cuckoo  bees,  aa  tlwj 
are  said  to  be  parasitical  in  the  nests  of  other  bees,  feeding  upon  tbe 
pollen  laid  u])  for  tlie  young  larvae  of  the  rightful  proprietors.  Theyare 
reporte4l  to  infest  the  ilests  of  Andreim^  Panurgm^  and  JSucrga,  in  Europe; 
the  females  do  not  sting  severely,  and  give  out  a  sweet  scent. 

Niyinada  imimicata  and  pulchella  have  been  found  in  the  nest  of  A  ndrm 
vicina,  and  Koniada  piilchella  in  the  cells  of  IlaUcfiis  paralillus.  lu  hoth 
these  cases  it  ay»pears  that  the  larvjc  of  Komada  must  feed  on  the  pollen- 
mass  destined  lor  the  other  bees,  but  Dr.  Packard  adds,  however,  that 
the  masses  of  pollen  seem  to  bo  enough  ibr  both  genera  to  feed  upon, 
as  the  young  of  both  host  and  i)ai'asite  w(*re  found  living  hannonioody 
together,  and  tbe  hosts  and  their  i)arasites  were  both  discovered  at  the 
same  time.  Komada  hisignata  (Fig.  89)  as  ligured,  was  taken  in  JVIarylaod. 
Subfamily  3,  Longilahra^  of  Westwood,  is,  as  its  name  imports,  distin- 
guished by  the  oblong  fonn  of  the  upper  Up.  Tlie  genus  Cccliodes  is  also 
a  cuckoo,  or  guest  l>ee,  and  lays  its  eggs  hi  tbe  nests  or  cells  of  other  bees. 
Dr.  Packard  SJiys  tbe  body  is  stout  and  the  bee  mimics  its  host.  J/ejo- 
chile.  The  insects  are  foimd  in  Howers.  Mdecta^  of  Latraille,  is  said  to 
be  short  and  hirsute,  and  in  Europe,  according  to  Westwood,ia  paradtie 
in  nests  of  Aiithidium,  Megachile,  (hmm^  Anthophara^  and  EpeoluMtat 
parasitic  in  Colletcs.  According  to  Dr.  Packard,  in  the  genus  AnMdium 
the  males  are  much  smaller  than  the  females,  and  the  abdomen  is  broad 
and  armed  with  lateral  and  terminal  spines ;  tbe  insects  frequent  woolly- 
leaved  flowers,  stiipping  oft'  the  down  to  form  their  nests,  which  they 
place  in  holes  of  trees,  &c.  They  hibernate  in  tbe  larva  state,  jand  the 
bees  make  their  appearance  in  summer.  Anthidium  manicatum  (Fig.  90), 
a  European  species,  is  figured  here  from  Westwood. 

Insects  of  tlie  genus  Osmiu  are  commonly  known  by  the  name  of 
mason-bees.  Their  habits  are  various.  Some  of  them  make  cella  in 
holes  or  in  rotten  palings  and  posts,  others  construct  nests  of  minute 
grains  of  sand  cemented  together  with  a  glutinous  secretion,  in  angles  (k 
walls,  or  crevices  l>etween  bricks.  In  EiuM)i>e  0»mia  gallarum  forms 
nests  in  abandoned  oak-galls,  around  which  it  glues  the  leaver.  Omia 
helicola  forms  nests  in  deserted  snail-shells,  ancl  others,  Osmia  lignarta  trf 
Say,  were  found  in  a  perl'ec^t  state  in  eailben  cells  beneath  stones.  Its 
cell  was  half  an  inch  long,  cylindrical,  and  contracted  slightly  into  a 
sort  of  net  just  before  the  opening  of  the  exit  of  tbe  bee.  The  insect  of 
0.  lignivora  (Fig.  01)  is  0.50  in  length,  of  a  deep,  blackish-blue  color, 
with  greenish  retlections,  and  was  tunneling  in  wood  of  elm,  the  tunnels 
>eing  three  inches  in  length  by  three-tenths  in  width,  and  which  con- 
<^«in^  Ave  somewhat  .jug-shaped  cells. 

'be  genus  Megai'hiie  comi)rises  tbe  leaf-cutting  bees,  and  are  distin- 

4u.jhed  by  their  oval  abdomen,  and  V(»ry  short  two-jointed  maxillary 

)alpi.    The  jaws  and  labrum  are  veiy  large.    These  inseets  form  nests 

"  trunks  of  decayed  trees,  in  holes  of  old  ])alings  and  posts,  &c.,  which 

e  lined  with  ])ieces  of  leaves  of  a  circular  I'oriu,  cut  from  plants  and 

irubs  by  their  jaws,  and  curiously  fitted  together  so  as  to  form  linini^ 

^  their  cells.    The  bottom  of  these  cells  being  concave  they  lit  into  tlie 

••'^utb  of  tbe  cells  beneath;  several  ol'  them  are  found  in  one  burrow, 

.,  nnq  into  each  other  like  a  nest  of  thimbles.    One  Kuix)i)ean  bee  uses 

--^^^  of  the  leaves  of  a  scaiiet  pop])y,  others  use  leaves  of  roses  or 

-aer  jilants.    Some  nests  were  found  in  old  galls  of  CaUaspidia  {C|yn- 

•>  i^^^ur^ta  (Eig.  92)  in  Maryland.    Megachile  ccntunctdtis  is  a  very 

Ay\  ..   .,  :^»ns  oiifT  '•'^mifj  ita  ripssfa  "with  circular  leaves  cut  firom  roso- 
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boBhes.  Megachile  arcuata  (Fig.  93,  two  figures),  is  a  somewhat  com- 
mon sx)ecies,  and  is  sometimes  found  in  stems  of  elder*  The  nest  of 
Megachile  brevis.  of  Say,  is  also  made  of  rose-leaves,  and  is  scarcely 
difierent  from  J/,  ccntuiumlm.  Megachile  is  destroyed  by  minute  Ichnea* 
mon  flies,  Arthophorcbia  megachilis. 

Ihe  genus  Ceratina  in  habits  and  structural  characters  closely  resem- 
bles Xylocopa  mentioned  below.  Their  nests  are  formed  in  the  pith 
of  brambles  and  briars  out  of  which  they  scoop  the  pith,  and  deposit  in 
them  at  regular  distances  masses  of  a  coarse  sort  of  honey  on  which  the 
larva  feeds.  Other  authors,  however,  have  asserted  (erroneously)  that 
they  are  parasites  in  nests  of  Osmia^  &c.  Ceratina  duplex  (Fig.  94)  is  a 
small,  bright-green,  smooth-bodied  si>eeies,  which  burrows  out  the  stems 
of  alder^  blackberry,  syringa,  aster,  &c.,  or  other  pithy  shrubs  and  plants, 
excavatmg  them  frequently  to  the  depth  of  six  or  seven  inches.  It  ts^es 
about  two  months  for  the  insect  to  complete  its  metamorphosis  to  the 
perfect  bee,  which  lives  through  the  winter. 

The  fourth  subfamily  of  Westwood,  ScopuUpedesj  derives  its  name  from 
the  thick  lining  of  hairs  upon  the  hind  legs  of  the  female,  and  which  con* 
stitute  the  pollen-brushes ;  they  have  no  i)ollen-plates,  and  the  abdomen  is 
destitute  of  x>ollen-brushes.  The  sexes  are  often  very  different  both  in 
structure  and  color.  The  males  in  some  having  very  long  antennae,  in 
others  the  posterior  tibise  are  thickened,  while  in  a  few  the  tarsi  of  the  in- 
termediate legs  are  furnished  with  curious  brushes  of  hair.  Their  nests 
are  formed  in  the  crevices  of  old  walls  and  in  the  ground  on  sunnny  banks; 
their  cells  are  made  of  earth,  and  very  smooth  on  the  inside,  and  when 
finished  the  mouth  of  the  nest  is  filled  with  earth.  Males  of  the  genus 
Eucera  are  distinguished  by  the  great  length  of  their  antennsB  (hence 
their  name),  which  are  nearly  the  length  of  the  body.  The  cells  of  the 
European  species  are  formed  under  ground  at  a  depth  of  two  or  three 
inches,  and  their  internal  structure  is  very  smooth. 

Eucera  nuunUata  is  a  common  species  here,  and  they  are  said  to  be 
gregarious  in  habits,  their  nests  being  placed  near  each  other.  The 
genus  Anthapliora  resembles  Bombus  or  the  bumble-bee  in  its  plump 
and  hairy  body.  They  are  also  gregarious,  their  numerous  cells,  almough 
independent  of  each  other,  being  crowded  together  in  grassy  banks. 
The  insects  themselves  are  troubled  with  parasites ;  a  species  of  Melecta 
lays  its  eggs  in  their  cells,  and  their  larvae  are  infested  with  flies  of  a 
Chalicis^  Antherophorabiaj  and  Monodimtomerus^  and  a  peculiar  kind  of 
mite^  Heteropus  ventuicous,  according  to  Dr.  Packard.  The  European 
species.  A.  vetusa^  makes  its  nest  in  hard,  dry  banks,  and  in  crevices  of 
wsdis,  burrowiog  through  the  mortar,  and  causing  much  damage  by 
loosening  the  bricks. 

The  genus  Xylocopa^  or  the  tree-carpenter  bees,  contains  some  very 
large  species.  XyUwopa  of  Europe,  by  means  of  its  jaws,  burrows  in  the 
wood  of  i)08ts,  paliugs,  &c.,  and  forms  passages  twelve  or  fifteen  inches 
in  length,  of  rather  moi'e  than  half  an  inch  in  diameter;  the  top  and  bot- 
tom of  the  tunnel  are  curved,  having  a  passage  at  each  end.  When  the 
burrow  is  complete  the  bee  deposits  an  egg  at  the  bottom,  with  a  proper 
supply  of  pollen-paste,  and  the  whole  is  then  covered  with  a  layer  of 
agglutinated  sawdusL  formed  during  the  construction  of  the  burrow. 
l%e  layer  thus  formed  serves  not  only  as  the  roof  of  one  cell,  but  as  the 
floor  of  another,  which  is  placed  immediately  above  it.  They  thus  pro- 
ceed imtil  about  a  dozen  cells  are  formed.  When  the  larvae  areftdl 
grown  they  assume  the  pupa  state,  head  do\s^  wards,  so  as  to  allow  the 
lowermost  and  eldest  to  make  its  way  out  of  the  bottom  of  the  burrow, 
as  soon  as  it  becomes  winged,  and  which  in  consequence  takes  place 
earlier  tlian  in  those  which  occupy  the  upper  cells. 
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The  above  very  lucid  and  compreheu8<9'e  description  is  takea  fam 
Westwood,  and  will  apply  equally  well  to  our  well-known  species. 

Xylocopa  mrginicay  or  Carpenter  bee.  Mr.  Angus^  of  West  Fann^, 
states  that  in  making  its  burrow  the  bee  follows  the  grain  of  tbe  wood, 
except  at  the  entrance,  which  is  about  her  own  length.  The  tnimel  rmui 
from  one  to  one  and  a  half  feet  in  length;  the  partitions  in  it  are  omn- 
posed  of  wood-raspings  and  some  sticky  fluid,  probably  saliva.  In  July  llie 
cdls  contained  nearly  full-growii  larvae  feeding  on  masses  of  pollen,  whidi 
were  as  large  as  a  kidney  bean.  In  Europe  Sapyga  repando  {Hymenopte- 
rou8  i7i8€ct)  is  parasitic  in  the  cells  of  Xylocopa  violacea^  and  in  tJie  Umted 
States  Anthraw  simoso  (a  two-winged  fly)  destroys  the  larvae  of  oar 
native  Oar])enter  bee,  Xylocopa  mrginica.  The  males  of  Xylocopa  Caro- 
lina (Fig.  05)  are  usually  known  as  white-headed  Carx>enter  bees  in  Hob 
neighborhood,  and  are  said  not  to  sting. 

The  females  (Fig.  96,  insect,  natural  size,  and  nest  reduced)  may  be 
distinguished  by  their  black  heads,  and  sting  severely.  The  insects  ^^n- 
selves  appear  to  frequent  some  species  of  flowers  for  the  sake  of  their 
honey,  or  the  sweet  liquid  substance  found  in  them.  The  injury  done  by 
the  Carpenter  bees  to  the  under  side  of  roofs  of  piazzas,  or  under  orna- 
mental railing  of  wood  or  to  posts,  &c.,  is  sometimes  very  great,  and 
may  readily  be  seen  by  the  heaps  of  sawdust  scattered  over  the  floor 
under  their  burrows,  and  the  best  way  to  get  rid  of  these  pests  is  to  kOl 
them  when  entering  or  leaving  their  burrow,  or  plugging  up  tiieir  hole, 
after  putting  in  a  Uttle  camphor,  or  cotton  steeped  in  turpentine,  b^- 
zine,  or  some  equally  disagreeably-scented  material.  The  fiftti  sub-family, 
SocialeSjOT  social  bees,  of  Latraille  (Apidea  of  Westwood),  contains  the 
genus  BombuSj  or  humble-bees.  These  consist  of  males,  females,  and 
neuters  or  workers,  and  are  well-known  by  their  large,  veiy  hairy  bodies 
and  great  size.  Their  colors,  generally  black  with  bands  of  yellow  or 
orange,  Bombus  virginicm  (Fig.  97),  is  here  figured  from  Maryland.  In 
Europe  they  are  said  to  form  societies  of  fifty  to  sixty,  or  even  more,  in- 
dividuals, and  make  their  nests  under  ground  in  meadows,  pastures,  and 
hedge  rows,  generally  employing  dead  leaves  and  moss.  They  remain 
in  societies  until  cold  weather  kills  most  of  them,  leaving  the  few  impreg- 
nated females  who  survive  to  found  new  colonies  in  spring.  When  the 
larvae  are  ftdly  grown  they  open  silken  cells  in  which  they  inclose  them- 
selves, and  change  to  pupae.  After  remaining  a  short  time  in  this  state 
the  fully-developed  humble-bee  makes  its  api)earance. 

Bontbm  pennsylvanicus  (Fig.  98)  is  figured.  These  insects  are  destroyed 
by  volticellus  and  Conops,  Authomyia  or  Tachina^  and  several  species  of 
Anthras  (see  in  l>iptera)  Anohium  paniceum^  a  beetle,  oneloe  and  8lyUm 
'see  in  Ooleoptera)^  and  Antherophagns  a  Cholcis^  or  four-winged  fly. 
Over  forty  species  of  the  humble-bee  are  said  to  inhabit  the  United 
States.  The  genus  Apthus  is  said  to  resemble  Bombus  (humble-bee)  in 
general  form,  but  these  insects  are  said  to  be  incapable  of  working  Uke 
die  humble  bee,  and  are  therefore  parasitic,  and  are  supported  as  larva 
"^o  prey  on  the  larvae  of  Bombus^  their  tibiae  being  convex  instead  of  con- 
cave, and  having  no  organ  for  carrying  pollen.  Apathus  elatua  (Fig.  99) 
'"iJ'"icu8  is  here  figured. 

_/ii«  MelUficaj  the  common  hive  bee,  and  some  other  analogous  species, 

-^i-merly  the  second  section  of  the  Socials  of  Westwood,  have  tiie  ImssJ 

,oint  of  the  posterior  tarsi  striated,  and  the  i)Osterior  tibiae  have  no 

^nms  at  the  extremity,  a  character  not  to  l>e  found  in  any  other  hymen- 

.^itnrous  group.    So  many  comprehensive  and  full  details  of  the  nat- 

ij    ory,  habits,  structure,  and  treatment  of  these  insects  in  a  state 

ication  may  be  found  in  former  pages  of  these  agricoltoral 

tb^  T>^pji.r*:mAnt  o^   \  (rnr»ulture,  aud  iu  the  various  treatises  ou 
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e  bee  and  it»  culture,  that  it  will  be  useless,  and  take  up  too  much 
ace,  to  recapitulate  them  here.  We  will  therefore  merely  add  a  few 
ites  on  the  subject,  and  give  a  list  of  the  varieties  of  Honey  bees  that 
e  domesticated  or  raised  in  the  various  countries,  fi*om  Westwood. 
Apis  meUifica  is  our  common  honey  bee  from  Europe  and  imported 
to  the  United  States.    A.  ligmtica  is  kept  in  some  parts  of  Italy ;  A. 

(nata  in  Egypt  and  some  parts  of  Asia  Minor;  A.  wiicolor  in  Mada- 

;  A.  indica  in  Bengal;  A.  adansonii  in  Senegal;  and  an  unde- 

n       species  is  known  in  Chili.    Apis  lingustica  (Fig.  100^,  the  second 

e  J    ntioned  in  this  list,  is  said  to  agree  with  the  description  of  the 

I    y  bee  in  Aristotle. 

xi  le  bees  have  been  introduced  into  the  United  States,  and  when 
ipt  pure  and  unmixed  with  our  common  honey  bee  are  said  to  be 
ilder  in  their  temper  and  more  diligent  in  laying  up  honey.  They  may 
\  distinguished  by  their  color  and  by  having  a  broad  orange  rin^  or 
ark  on  their  abdomen. 

Not  having  a  specimen  we  have  taken  our  figure  fi*om  the  naturalist's 
irary.  The  common  honey  bee  is  destroyed  by  several  parasites^ 
long  which  will  be  found  Phora  incrasiatUj  or  bee  fly;  Braula  caecaj  or 
e  louse:  Trichodes,  a  beetle;  Clems  apiariuSj  &c.j  of  Europe,  also  a 
etle;  Meloe  and  Slylopsj  both  coleoptecous  insects;  and  a  gordius  or 

r  snake  or  worm.  The  bee  moth  (Odlleria  cerea/Mi)^  however,  is  one 
ilie  greatest  troubles  to  the  bee  keeper,  as  their  large,  yellowish-white, 
impy  larvaa  or  grubs  eat  through  the  wax  cells  in  the  hive  and  spin 
err  filthy  webs  throughout  the  comb,  and  thus  cause  the  bees  to  desert 
e  hive.  There  are  several  patent  nives  which  are  said  to  be  moth- 
oof,  and  which  are  highly  recommended  by  the  patentees  and  others, 
it  in  this  case  the  department  can  recommend  no  particular  hive,  but 
ive  the  subject  entirely  to  the  apiarians  themselves  to  decide  which 
the  best  and  most  reliable.  Some  years  ago  we  ourselves  cleared  a 
sre  of  the  bee  moth  by  merely  laying  three  or  four  hollow  pieces  of 
ier,  split  lengthwise  down  the  middle  and  notch^  here  and  there  at 
e  sides,  maMng  holes  into  which  the  worms  retreated  in  the  night 
len  fallen  from  the  comb  on  to  the  foot-board  of  the  hive  on  which  the 
e-traps  were  placed.  These  sticks  were  withdrawn  very  early  every 
3ming  and  examined,  the  grubs  killed,  and  the  sticks  replaced  imme- 
ately. 

On  the  first  few  days  after  applying  these  traps  on  the  foot-board  of 
hive,  at  least  10  to  15  worms  were  taken  daily  until  at  last  they 
^dled  down  to  only  3  or  4;  finally  these  troublesome  pests  were 
istroyed.  At  the  same  time,  however,  the  hive  was  examined,  and  all 
le  perfect  moths  found  were  immediately  kiUed,  and  the  wrens  were 
tcouraged  to  build  close  to  the  hives  to  destroy  the  insects  and  ikllen 
3rms  on  the  ground.    The  elder  sticks  were  only  used  before  titie  intro- 

tion  of  the  numerous  patented  hives  and  other  devices  which  have  of 
.«  been  used. 

^  hive  of  stingless  bees  was  once  sent  to  the  departmental  gardens 
xn  South  America,  in  a  hollow  tree  or  log,  but,  although  they  lived 
d.  worked  a  little  during  the  heat  of  summer,  all  died  during  the  first 
<i  weather.  Their  comb  was  of  a  very  dark,  coarse,  and  somewhat 
t:tle  wax,  with  irregular  large  cells,  from  the  size  of  a  sparrow's  egg 
"that  of  a  pigeon.  Westwo(S  speaks  of  other  exotic  species  compos- 
the  two  genera,  MaXipora  and  Trigona^  and  says  that  insects  of  the 
**r  genus  build  their  nests  at  the  top  branches  of  trees,  out  of  tho 
L  of  monkeys,  in  the  shape  of  a  large  pear,  while  the  former  select 
vi     J  in  rott^  stumps  of  trees. 
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Since  tlie  last  report  of  this  division  was  made,  the  entire  maseum  hai 
been  thoroughly  renovated.  The  large  accumulation  of  material  doling 
the  last  two  yeai's  necessitated  additional  space  for  purposes  of  expo- 
sition, and  as  tlu^  lioor-space  wa«  fully  occupied  with  coses,  a  galleiy 
was  decided  upon.  Plans  weitj  therefore  drawn  up  by  the  architect « 
the  building,  and,  upon  the  appropriation  of  $2,500  by  Congress,  lbs 
gallery  was  constructed,  occupyiug  two  sides  of  the  museum  halL  The 
requisite  number  of  cases  to  fill  such  a  galleiy  were  already  in  the  pa- 
session  of  the  depaitment,  the  museum  cases  used  for  the  Centennial 
exhibit  having  been  planned  with  this  object  in  \iew,  and  at  the  cloeerf 
the  Exhibition  in  Pliiladelphia  were  transi>orted  to  Washington^  and,  in 
July  and  August,  were  placed  in  position. 

The  galleries  extend  on  the  north  and  south  sides  of  the  museum  haD 
and  are  15  feet  in  width,  that  on  the  north  extending  102  feet,  or  the 
entire  length  of  the  museum.  On  the  south  side  the  vestibule  of  the 
museum-entrance  divides  the  gallery  into  two  sections,  each  41  feet  lon^ 
making  an  additional  floor-space  of  2,760  feet,  or  a  total  space,  in  Tomid 
numbers,  of  0,500  feet  in  the  museum  hall,  without  allowing  for  three 
staircases.  The  gallery  is  13  feet  high  from  the  main  floor  of  the  mnseom 
to  the  top  of  the  iron  supports ;  to  the  floor  of  the  galler;^''  is  another  firat, 
leaving  a  space  of  13  feet  between  it  and  the  ceiling  of  the  museum.  The 
cases  on  the  main  floor,  sixteen  in  number,  reachmg  to  the  gallery,  pro- 
ject beyond  it  into  the  center  of  the  hall  3  feet;  they  are  14  feet  long  and 
4  feet  wide,  and  are  arranged  with  three  stationary  shelves.  The  new 
eases  placed  immediat^y  over  them  are  much  lighter  in  oonstmctiaii 
and  of  the  same  width,  but  in  length  are  only  10  and  in  height  hut  8 
feet  "Patent  adjustable  shelving"  is  used  in  these  cases,  together  with 
improved  graduated  steps,  made  after  designs  furnished  by  one  of  tiie 
museum-assistants. 

In  the  center  of  the  hall,  opposite  the  main  enthice,  is  placed  the  large 
ml'wood  table  surmoimted  by  a  single  California  plank,  and  on  eithff 
side  of  it,  running  lengthwise  up  and  down  the  hall,  ai*e  four  low  cases, 
making  in  aU  forty  cases  for  the  purposes  of  exhibition.    All  the  shelv- 
ing and  interior  iron  work  has  been  I'epaiiited  a  bluish  tint,  contrasting 
better  \^'ith  the  specimens  than  the  dead  white  foniierly  used.    Upon  the 
completion  of  tliis  work  the  department  collections  exhibited  at  the  Gen- 
ennial  were  unpacked  and,  with  the  old  museum  collections,  arrange! 
principally  in  the  lower  portion  of  the  hall.    Such  of  tlie  specimens  In 
iie  large  collection  of  foi-eign  donations  secui*ed  at  the  Centennial  tf 
v<>re  ah'eady  in  jai's,  or  in  condition  to  exhibit,  were  brought  into  tte 
•luseum,  though  fuUy  one-half  of  this  collection  stiU  remains  unpaclnd. 
^'our  cases  in  the  southeast  gallery  are  used  for  the  exhibition  of  native 
■    oreigii  woods,  and  for  objects  of  strictly  botanical  interest.  ' 

Imo  collection  embmces,  firsts  the  du'ect  inxxlucts  of  American  agri- 
-ilture,  as  the  grains,  fniits,  and  fibers,  as  pi-oduced  by  the  farmer,  witli 
..  y  the  simple  preparation  necessary  to  market  them ;  then  the  indiieet 
/lOducts  of  the  soil,  where  are  exhibited  the  same  objects  after  having 
massed  thmugh  one  or  more  stages  of  preparation,  as  the  fiber  spun  into 
hread  and  woven  into  fabrics,  or  the  grains  and  finiits  or  other  vegetaUe 
^AoJucts  changed  by  chemistry  or  the  arts  into  food  preparations  or 
i^rials  u»*>^'  in  "^^^  ecoi^omic  arts.    A  section  of  the  museum  is  devoted 
>bje"^s  .      lu    ••  "ift    fincfdom   useful  or  injurious  to  agricultuiey  or 
^^'      "*■  *    ■      «Tnu,  as  domestic  anin^ds^  ponltiyy 
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me^  and  small  birds,  or  the  insects  injurious  to  vegetation,  comprising 
uiO  natural  history  of  agriculture. 

In  anunging  such  a  collection,  a  classification  must  be  adopted  that 
is  simple  and  at  the  same  time  comprehensive,  and  as  it  is  one  of  the 
objects  of  an  agricultural  museum  to  give  the  consecutive  history  of  a 
product,. showing  it  in  its  various  stages,  as,  for  example,  cotton  Irom  the 
seed  to  the  manufactured  fabric,  the  raw  material  and  the  prepared  sub- 
stance must  be  exhibited  in  close  proximity.  As  the  collection  of  cereal 
products  is  of  the  first  consideration,  to  be  of  real  value  a  large  series  is 
necessary  in  order  that  proper  comparisons  may  be  made,  and  as  many 
varieties  are  only  suited  to  particular  sections  of  the  country,  the  arrange- 
ment is  necessarily  by  States.  Thus  we  are  enabled  to  trace  a  given 
wheat  or  barley  tlirough  different  i)ortions  of  the  country,  and,  rating 
weight  and  yield,  to  mark  that  State  or  group  of  States  where  it  seems 
to  thrive  best.  With  foreign  collections,  an  arrangement  by  countries 
shows  at  a  glance  the  agriculture  of  a  particular  country  and  tlie  com- 
parative agriculture  of  different  countries  in  relation  to  each  other. 
After  the  collection  of  bread-producing  substances  come  the  fruits  and 
vegetables,  and  these  are  arranged  in  a  somewhat  similar  manner;  then 
follow  the  manufacture  from  all  of  these  in  their  varied  forms,  as  flour, 
starch,  sugar,  &c.,  together  with  various  other  vegetable  substances  and 
their  preparations,  the  whole  grouped  in  one  section  as  substances  used 
for  food. 

The  materials  used  exclusively  in  the  economic  arts  or  in  manufacture, 
as  the  textile  fibers,  paper-making  materials,  coloring  and  tanning  sub- 
stances, oils,  gums,  resins,  &c.,  and  the  objects  made  £n)m  them,  includ- 
ing also  a  few  substances  closely  related  from  the  animal  and  mineral 
kingdoms,  are  grouped  in  other  sections.  Hei%  we  are  enabled  to  show- 
comparatively,  the  products  of  different  sections  of  the  country  or  of 
the  world  as  used  in  the  mechanic  arts,  and  to  trace  them  step  by  step 
through  all  their  changes,  showing  the  farmer  or  the  general  observer 
just  what  x)ortions  of  a  plant,  or  what  kind  and  quality  of  wool,  enters 
mto  the  construction  of  a  particular  labric 

In  a  third  section  are  groui>ed  the  animals,  biids,  and  insects,  showing 
the  true  types  of  domestic  poultry  and  their  supposed  origin;  our  game 
birds  that  have  been  or  may  be  domesticated  or  introduced  from  other 
countries,  the  small  birds  arranged  in  their  relation  to  agriculture  as  to 
their  benefit  or  injur}*;  and  lastly  the  grand  army  of  noxious  or  beneficial 
insects. 

A  fourth  group  illustrates  practical  botany  by  collections  of  native  and 
foreign  forest-woods,  &c.,  carpological  collections,  and  specimens  of  fibers, 
fruits,  seeds,  &c.,  of  strictly  botanical  interest;  and  into  a  fifth  section 
are  grouped  fertilizers,  soils,  farm  implements,  and  miscellaneous  objects 
that  can  have  no  place  in  the  foregoing  sections. 

A  museum  of  this  character  should  l>e  for  utility,  and  not  for  mere 
exhibition  as  a  free  show-room.  In  the  first  place,  it  is  an  object  librarj^, 
where,  consulted  in  connection  with  the  conservatories  or  arboretum, 
questions  may  be  at  once  answ  ei*ed  upon  the  entire  historj"  of  most  of 
our  vegetable  products.  Nor  is  the  mere  labor  of  an-anging  the  speci- 
mens in  cases  the  principal  work  of  the  museum.  The  history,  descrip- 
tion, uses,  and  methods  of  preparation  of  its  many  interesting  products 
should  be  gleaned,  new  facts  added,  study  and  examination  made — with 
the  microscope  where  necessary — and  this  valuable  information  given  to 
the  public  in  a  form  that  will  enable  those  who  never  vi>^*  ^^^e  depart- 
ment to  avail  themselves  of  the  benefits  of  its  coUe  gon. 
there  are  new  and  interesting  fibers  that  may  be  and 
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resins  that  may  contain  some  unknown  usefiil  element  to  be  ATMniya 
and  tested,  and  many  other  products  that  in  a  mere  eaMbition-ioomim|^ 
lie  upon  a  shelf  a  meaningless  object  for  ages;  and  only  sucdi  pottmg 
the  museum  into  imperishable  record  will  bring  out  this  knowledge^ 
make  it  truly  useful,  or  answer  the  ends  for"  which  it  was  established. 

The  following  is  a  systematic  classification  of  the  museum,  from  a  stody 
of  the  museum  itself^  and  relating  only  to  the  material  it  at  preseot 
contains : 

ECONOMIC  MUSEUM  OF  AGRICULTURE. 

Systematic  classification. 

Section  A.— Food  substances* 

Subsection  L— Cereals  and  Leoumes. 

a.  Cereals. 

Wheat,  maize  or  Indian  com,  rye,  barley,  oats,  buckwheat,  and  ike, 

native  and  foreign. 
(These  and  the  following  specimens  in  this  subsection  are  arranged 

by  States  or  by  countries.) 

b.  Snuill  grains  and  seeds. 

Millet,  sorghum,  &c. 

(The  grass-seeds  are  also  included  in  this  subsection.) 

c.  Zegvmes. 

Beans,  pease,  &c. 

Subsection  II.— Fruits  and  YEaETABUSS. 

a.  Without  ]i^eparation. 

Models  in  plaster,  papier-mach6,  &c. 
Preserved  as  sx)ecimens  in  alcohol,  brine,  &c. 

b.  Prepared  for  food. 

Edible  nuts,  as  almond,  walnut,  pecan,  &c. 

Dried  fruits — apples,  peaches,  &c.,  figs,  raisins,  &c. 

Canned  fruits. 

Preserves. 

Subsection  III.— Farinaceous  Substances. 

a.  Chrits. 

Cracked  com  and  hominy,  cracked  and  crushed  wheats. 
Avena  or  oaten  grits,  farina  (Hecker's),  &c. 
Pearl  barley. 

b.  Meals. 

White  and  yellow  meals  from  Indian  com. 
Eye,  Graham  and  oat  meal. 
Meal  of  plantain,  cassava,  &c. 
•   "^^lour. 

Yheat,  rye,  and  buckwheat  flours. 

fiice-flour. 

.^lour  from  dried  tubers  of  sweet  potato. 

TSED  AS  FOOD. 

'om-starch,  maizeua,  and  other  cereal  starches. 
•*tarch  from  cassava,  farina  from  bread-fruit. 
iT^-^rr^r^^  sago,  tapioca,  mandioca,  &c. 

losLi^  .--      '<E  >wTa  ^placed  provisionally  in  Section  A). 

-^*-s>*-r      ipa     ..  i '^fiip'  «tflw>beR  used  for  sizing}  deztrine* 
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MUeeUaneous. 
Complete  series  illustrating  the  mannfiaetiire  of  flour. 
Split  pease,  dried  sweet  com,  &c 
Ifoead  made  by  natives  of  Santo  Domingo,  and  other  spedmeneu 

Subsection  IV.— Suoae  and  Smups. 

Sugar-cane. 

Kaw  and  refined  sugars,  native  and  foreign. 

Molasses,  sirups,  dnps,  &c.  * 

Sorghum. 

Baw  and  partially  refined  sugars  fi^m  Iforthwestem  States. 

Sirups. 
Beet-root. 

Models  of  the  sugar-beet 

Dried  sliced  root,  first  stage  of  manufacture. 

Crystals,  loaf  and  granulated  sugars,  native  and  foreign. 
Maple. 

Cakes  and  granulated  sugars. 

Syrup. 
Miscellaneous.  * 

Sugar  manufiEtctured  &om  corn-stalks. 

Sugar  of  milk. 

Olucose. 

SuBSECTioif  v.— Beyebagss,  Liqttobs,  ajxd  Nabootios. 

Tea. 

Varieties  of  leaf  tea  from  Japan  and  China. 

Substitutes  for  tea  (Japanese)  and  probable  adulterations. 

Mat6  or  Paraguay  tea. 

Cocoa  (Erythroxyhn). 
Coffee. 

In  berry,  various  countries. 

Preparations. 

Substitutes  and  adulterations  (chicory,  &c.). 
Cocoa. 

Cocoa  beans  and  seed-pod,  or  envelope. 

Cocoa  "  sheUs.'^ 

Preparations— cocoa,  broma,  chocolate.  &a 

Sweetened  chocolates  are  also  includea  here. 
Vinegar  and  wines,  or  products  of  fermentation. 
Liquors  produced  oy  distillation. 
(Oroups  d  and  e  not  represented  at  present.) 
jfarcotic  stimulants. 

Tobacco : 

l^ative  and  foreign  leaf  tobacco. 

Prepared  leaf  for  chewing  and  smoking;  snu£ 

Opium,  when  used  as  a  stimulant. 

Subsection  VI.— Spices,  Condiments,  &c. 

Slpices. 

j^utmeg  and  mace,  cloves,  cinnamon,  allspice,  ginger,  cayenne  and 
black  pepper. 
Aromatic  seeds. 

Anise,  caraway,  coriander,  cardamom,  &c. 
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c.  Svista/nces  for  flavoringj  pot-herbSj  &o* 

Vanilla  beau,  &o. 

Sage,  marjoram,  thyme,  basil,  mint,  tausy^  ftc 

d.  TabU  oiUj  vegetable  sauces^  &c. 

Olive  oil  and  its  substitutes  (peanut  oU). 
Japanese  soy  and  other  sauces. 
Catsups  and  prepared  horse-radish. 

Subsection  VII.— .ABOBiamAL  Food  Bxtbstaitcbs. 

a.  Cereals  and  seeds.    (Natural  state  and  prepared.) 

Maize,  native  varieties :  wafer  bread  from  blue  com. 

Wheat  and  other  cereals ,  grass  seeds. 

Mesquite  and  screw  beans,  natural  state,  pounded  into  coanse  meal* 
made  into  bread. 
6.  Nuts  J  dried  fruits  J  dtc, 

Pinon,  acorns,  &c. 

Berries,  dried  or  pressed  into  cakes. 

Grapes  and  stone  fruits. 

Fruits  of  cactus  and  yucca,  dried  and  preserved. 

Muskmelon,  .pumpkin,  &c.,  dried  in  strips. 

c.  BootSj  leavesj  &c. 

Kouse  root,  tubers,  sliced  and  dried,  bread  or  cakes. 

Kamas  root,  tubers,  rudie  cakes. 

Wild  i)otatoes  (Solanum).  -^ 

Leaves  (iiiside)  of  Agave,  roasted  and  preserved. 

Hops,  sugar  from  Labba  cane  (Mexican). 

Liquor  d^tilled  from  Agave,  "  Mescall.'' 

d.  Miscellaneous  substaneea  {not  vegetable). 

Jerked  beef. 

Insects,  dried  and  prepared. 

Eggs  of  fish  or  animals,  dried. 

Blue  clay  (containing  magnesia),  eaten  with  potatoes. 

Section  B«— Substances  used  in  the  Arts  and  JMamwIimf  CS» 

Subsection  L— Textile  Fibees. 

A.— Animal  Fibers. 

a.  Wool  from  sheep. 

Wool  cUps,  washed  and  unwashed. 
Fine  wools.    (Principally  used  for  clothing.) 
Long  wools.    (Principally  used  for  worsteds.) 
'^^oarso  wools.    (Used  in  carpet  manufacture.) 
Af  amifactures : 

""' ed  fleece.    (Somethues  used  as  trimmings.) 

5pun-wool,  yams,  and  worsteds. 

flannels  and  piece  goods,  shawl  mauufactoie. 

beltings,  including  druggets. 

^/Ude  manufacture  of  n^'^'-'frines.  ^>lp»)ket8. 

jlju^*'  -'    cri*  Cap'--'    ""-  ,  ilfc^v^  euiiL  iaOr^v/t. 
^yw»fc.,     Lfr«infrt\.     .-.^t,  flcece. 

r  mals. 
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SiOc 
Bambvx  marif  native  and  foreign : 

Cocoons,  mulberry  and  osage-orange  fed. 

Beeled  silk. 

Manufactures. 
Spun  and  dyed^  for  embroideries  and  vresmoig. 
Fabrics,  includmg  jacquard  weaving. 
Silk-gut  and  miscellaneous  manu&ctures. 
Foreign  silk-producing  insects  (other  than  B.  mori) : 

Bombyx  pernyi^  cocoons,  reeled  silk,  and  flEtbric. 

Bombyx  yamormai^  cocoons,  and  reeled  silk. 

BoiJibyx  mylittaj  cocoons  and  silk. 

Bombyx  cynthicj  cocoons,  silk  and  fabzio. 

IVIisceUaneous. 
l^ative  silk-producing  insects : 

Samia  cecropia^  cocoons,  silk,  and  silk-gat. 

Telea  polyphemtiSj  cocoons. 

Tropcea  lunaj  cocoons. 

Platysamia  promethiaj  cocoons. 

Bombyx  cynthia  (introduced),  cocoons. 

Miscellaneous. 
Silk  produced  by  other  insects  and  by  spiders : 

Ichneumon  silk. 

Silk  made  by  various  spiders,  as  Nephila  plumipes^ 

). — Vegetable  Fibers. 

I.  Fibers  suitable  for  spinning  and  manvfacturing  purpo9e$. 

Cotton. 
Lint  cotton,  (including  seed-cotton  and  cotton  bolls): 

Long  staple  or  sea-island. 

Short  staple  or  upland. 

Tree  cotton,  or  perennial. 
Manufactures: 

JViiniature  bales,  as  baled  for  market. 

Cleaned,  carded,  and  spun  (10  processes). 

Fabrics,  including  spool-cotton. 

Home  production  (100  years  ago)  and  rude  manufaetoreB. 
Flax. 
Raw. 

Eaw  or  partially  prepared: 
Flax-straw,  rotted  and  broken,  tow  and  line. 
Manufactures : 

Various  processes  of  manufia>otured  linen  goods,  &c. 

Flax-cotton  fiber  and  fabrics. 

Flax- wool  fiber  in  stages  of  preparation. 
Bamie. 
Specimens  of  plants  showing  leaves;  stalks  as  grown. 
Eaw  fiber,  as  stripped  fix>m  stalks,  partially  prepared. 
Various  stages  of  manufacture. 
Fabrics  composed  wholly  of  ramie,  or  mixed  with  other  fibers. 

JFt^er«  suitable  for  spinning  and  mami^fticturing  purposes^  but  of  inferior  dwroMUtjf  cr 

coarser  texture. 

Jute, 
Jute  in  raw  state,  jute  butts,  &c. 
Prepared  fiber  and  manufactures. 
Gunny-bags,  carpets,  crash,  ts^iiestiy,  &o. 
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e.  Malvaceaus  fibers. 

Baw  and  prepared  fiber  of  Eibiseus  esculentaj  H*  subdariffiij  M.  liMi- 

m^  &c. 
Stalks  and  fiber  of  AbutiUm  ankennce. 

f.  MiscelUmeaus  fibers  (prepared  experimentally). 

AscUpiaSj  stalks^  nber^  fabric  (one-half  cotton.) 
MpHoMum^  fiber  and  manufactore. 
Pinus  sylvestriSj  or  vegetable  flannel. 

in.  Fibers  ehie/ly  used  in  the  manufacture  of  cordage,  twins,  ^.,  hut  sometimes  iMWi  ir 

beaten  into  cloth,  or  used  for  mispeltaneous  purposes, 

g.  Foliaceom  fibers. 

New  Zealand  flax,  Phomiium  tenax: 

Leaves  and  partially  prepared  fiber. 

Mannfactores,  as  rope,  twine,  nets,  matting,  and  cloth. 
Agave  or  aloe  fibers: 

Aga/ve  sisaUma^Sissl  hemp,  leaves,  fiber. 

Specimens  of  Fayal  lace-work. 

Agave  Americana^  fiber,  mats,  brashes^  &c. 

Fourcroya  cubensiSj  leaves  and  fiber. 
Manila  hemp : 

Leaves,  raw  and  prepared  fiber  of  Musa  textUis. 
Screw-pine: 

Fiber  of  Pamdanus  odoratissimus. 
Pine-apple: 

Leaves  and  prepared  fiber  of  Aiumassa  saMva. 
Yncca: 

Baw  and  prepared  fiber,  rope  and  paper  fi^m  Tuoca  glorUM^  M- 
gusUfoliaj  &c. 
Gom-hnsks : 

Hnsks,  fiber,  crash,  oil  cloths,  and  paper. 
h.  Miscellaneatts  coarser  harJc  fibers. 
Hemp: 

Baw  and  prepared  fiber,  rope  and  cordage. 
Apocynmn : 

Stalks,  raw  and  prepared  fiber  of  Apocynum  cannabinum. 

Mats,  Dags,  baskets,  nets,  &c.,  made  by  Indians. 
f .  La>ee  barlcs  and  tapa. 

Brousonetia  papyriferaj  lapa  cloths,  &c. 

Bark  of  Daphne  fenuifolia,  Lagetta  lenteriay  &c. 

Leaves  of  Oelmesia  coriacea. 

IV.  Fibers  suitable  for  the  manufacture  of  very  coarse  cordage,  nuits,  or  for  i^yAoIffM^ 

purposes,  including  silk-cottons, 

^oarse  fibers^  various  uses. 

^•oir,  or  cocoa-nut  fiber,  raw  and  prepared;  spathe;  "hats,^  nurfly 
natting,  rope,  brushes,  and  imitation  hair  for  upholstering. 
taleafunifera^  fiber  used  for  brushes  and  brooms. 
i^ylopia  sericeaj  made  into  rope  for  tying  cattle. 
'*ier«  for  stuffinr  ir  uplto^*^*^  '^q  onlv 
^'^^themmosc     ^l^indst^       #vv>idet     "lair.'' 

VI,  Cibotiun    •^^r''Oj,^     ,.  fib'ir    -om  +I11:    tree  fern,  known  a0 
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ineou9  8uUtanee8y*  not  atricay  fibrous,  when  nutnufactured^  plaUed,  or  COCVW^ 

woven  into  hah,  saoke,  IxukeiSf  ^c. 

Masses  and  reeds. 

role,  used  as  cases  for  wine-bottles. 

tdM  leaves. 

Split  leaves  of  fan-palm,  made  into  sacks  and  mats. 

me  and  bamboo. 

Split  bamboo,  baskets,  fans,  &c. 

Subsection  II.— Paper  Materials. 

Hting  and  printing  papers. 
Pure  rag  (cotton  and  linen) : 

American  linen,  cotton  and  linen  rags,  pulp,  and  papers. 

Flat  pax>ers,  cotton  rags,  pulp,  paper. 
Elag  and  paper : 

Flat  paper,  colored  rags,  and  waste  paper,  pulp,  and  manufiEMtnie* 

Book  and  news,  colored  rags  and  pax>er,  pulp,  papers. 

Cover  papers,  the  same. 
Wood: 

Maple  wood  and  sample  of  printing-pax)er. 
Esparto: 

Fine  printing-papers,  grass,  pulp,  and  paper.-  • 

Maguey: 

Drawing-paper  firom  leaves  of  agave. 
Palmetto : 

Printing-paper,  leaves  and  paper  samples. 
Okra: 

Printing-paper  (coarse) ;  stalks,  pidp,  news  paper. 
Husk: 

'  Various  papers;  corn-husk,  pulp,  and  manufacture. 
"^rapping  and  coarse  papers. 
Mamla: 

All-rope;  complete  stages  of  manufacture,  flour-bags. 

Manila  wrapping ;  old  rope,  gunny-sacks,  and  waste  paper,  pQlp, 
manufacture. 

Bogus  mamla ;  gunny-sacks,  waste  paper,  straw  pulp,  paper. 
Straw  and  grass : 

Straw- wrapping ;  straw,  pulp,  pax)er  in  variety. 

Spartina  grass  {8.  cynosuroides) ;  grass  and  paper. 

^y,  sample  of  paper. 
Yucca  (Yucca  angustifolia): 

Stalks  of  yucca,  various  samples  of  pai>er. 
Cane : 

Canebrake,  fiber  and  paper. 

Sorghum,  sample  of  pai>er. 
*llaneous  substances  capable  of  mamtfucture. 
this  division  are  included  those  fiber-producing  plants  firom  which 
»er  has  been  made,  but  not  generally  used  as  paper  materii^ 

in  this  country ;  includes  paper  fix)m  ramie. 
hinese  and  Japanese  papers. 
Mulberry,  bamboo,  and  straw  pax)ers. 
Fancy  papers  for  screens,  &c. 
Imitation  leather. 
Bioe  paper,  Aralia  papgH/era. 

coDsideraUle  ooUeotion  of  fibers  belonging  to  this  group  have  yet  to  be  identUlad 
ilaced  in  the  eoUeetion,  naed  for  making  hats,  twisted  ropes,  &c. 
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Subsection  IIL— Dyes  and  Colobing  I^Iatebials. 

a.  Vegetable  origin. 
Roots : 

Madder,  tumeric,  &c. 
Woods,  bark,  and  leaves : 

Indigo,  fustic,  logwood,  quercitron,  &c. 
Flowers,  seeds,  or  fruit : 

Safiron,  amotto,  &c. 
Lichens : 

Species  of  roccella. 
h.  Animal  origin. 

Cochineal  insect  (Coccus  cacti.) 
Chermes,  &c. 

c.  Mineral  origin. 

Aniline  dyes  and  coal-tar  products,  &c. 

Subsection  IV.— Tanning  Maxebials. 

d.  BarJcSj  leaves j  galls j  whole  plantSj  woodSy  &o. 

As  much  material  that  would  be  classed  in  this  subsection 
unpacked  at  the  present  time,  its  place  is  merely  indicated,  vi 
attempt  at  classidcation. 

Subsection  V.— Gums  and  Eesins. 

a.  Gums. 

Mucilaginous  gums,  as  tragacanth,  acacia,  dragon's  blood,  &a 

b.  Oleo  resins. 

Oopaiva,  various  balsams,  "black  varnish,''  camphor,  &c. 

c.  Oum  resins. 

Assafetida,  ammonia  comp.  myrrh,  &c. 

d.  Besins. 

Pine  resins,  mastic,  dammar,  burgundy  pitch,  &c. 

e.  Imcs. 

Various  resins  produced  by  punctures  of  insects. 
/  JBlastic  gums. 

Caoutchouc  or  India  rubber,  gutta-percha,  balata. 
Manu£Etctures  from  same. 

Subsection  VI.— Fats,  Oils,  Wax,  &o. 

A.— Vegetable  Origin. 

«/.  Vegetable  tallow  and  wajc. 
*  F^^ced  oils. 

'i'^seed,  cotton-seed,  castor-bean,  croton  oil,  &c. 
^  tmond,  walnut,  olive,  and  palm  oil,  &c. 
Vlanufactures  from  above,  soaps,  &o. 
'—"^^ialoils. 
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Becfioii  €•— IVaf aral  Hislory  in  Relatton  to  Agwitcwdtuwe. 

Subsection  I. — Animals. 

Uymestic  animals. 

Stuffed  types  of  farm  animals  (none  at  present  in  the  moseiua). 

nimals  found  upon  the  farm  in  wild  state. 

Those  animals  denominated  as  "  farm  pests,''  or  those  usefdl  by  de- 
stroying insects,  or  as  furnishing  food.  Among  those  may  be 
named  rabbits,  foxes,  mice,  squirrels,  skunks,  &c. 

Subsection  II. — ^Bebds. 

domestic  poultry. 

Types  of  various  breeds  of  chickens,  ducks,  geese,  turkeys,  &c.,  to- 
gether with  pigeons. 

ame  birds. 

Fowls,*showing  origin  of  domestic  poultry. 

Hybrids. 

Game  birds  of  the  United  States. 

Foreign  game  birds  that  have  been  or  may  be  introduoedj  pheaiS* 
ants,  &c.  ^ 

irds — beneficial  or  injurious. 

Small  birds  shown  with  contents  of  the  stomach. 

(The  end  of  each  perch  is  colored  white  or  black  to  show  the  pro- 
posed proi)ortions  of  benefit  or  injury.) 

Owls  and  rapacious  birds. 

Subsection  in.— Insects.* 

Iconomic  collections. 

Native  insects  injurious  to  vegetation,  arranged  in  remrd  to  the 

plants  on  which  they  feed,  showing  various  stages  ana  parasites^ 

together  with  artificial  means  of  destruction. 
dentifi^c  collection. 

Native  insects  arranged  according  to  classification. 
Foreign  insects  in  all  orders. 

Microscopic  slides  of  minute  insects  and  insect  anatomy. 
uriosities  (arranged  for  public  exhibition). 
Gaudy  or  striking  forms  of  insects,  native  and  foreign. 
Curious  specimens  of  insect  architecture  and  iiyury. 
Hates. 
250  colored  plate-engravings  of  insects  in  all  orders,  together  with 

their  I^tsd^  pupse,  and  cocoons  where  known. 

Section  D.— Botanical  Series. 

Subsection  L— Foeest  Woods. 

yns  of  forest  woods  of  the  United  States. 
I  of  forest  woods^  foreign. 

„^_L-L-i-    ■    ■  ■  W^^     ■  ■■Tfcri    f-mn  i  ■  r%m  ■  ■■■iii  iibii--  i ^  *    ii  ■■    i«  iMi     ■     ■    i  i  - 

onbinet  of  entomolo^  is  exMbited  in  Room  SO,  lUyoining  the  Buueum,  and 
w     stioBs  are  arranged  in  three  large  caaes  buiU  on  the  saoae  pattani  as  the  xna* 
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SUBfiEOTION  IL— VEaETABLE  PRODUCTS  OF  BOTANICAL  iNTSEIBf. 

a.  Boots. 

b.  Barks. 

c.  Fibers. 

d.  Miseellaneons  specimens. 

Subsection  m.— Garpolooical  Collections. 

a.  Canes. 

b.  Aeoms  a/nd  nuts. 

e.  Leguminous  fruits. 

d.  Soft  fruits. 

e.  OapsuleSf  atid  misceUaneaus  fruits  and  seeds. 

Section  £•— niiscellaneons  Collections. 

Subsection  I.— VEasTABLE  Substances  Used  in  MtoiciNS. 

a.  BootSf  barTcSf  and  woods. 

b.  LeaveSy  fiowerSy  and  fruit. 

c.  Preparations. 

Extracts  and  tinctures,  as  laudanum,  &c. 
Approximate  principles,  morphine,  quinine,  &c. 

Subsection  II.— Soils. 

(The  present  collection,  principally  American  soils,  has  not  beeo 
classified  or  arranged.) 

Subsection  III.— Fertilizers. 

a.  VegeUMe  origin. 

Searweeds,  peat,  or  muck,  &c. 

b.  Animal  origin. 

Fish  and  other  guanos,  animal  refuse,  &c. 
e.  Mineral  origin. 

Phosphates,  marl,  greensand,  lime,  gypsum,  &c. 

Subsection  rv.— Farm  Implements. 

Models  of  farm  machinery. 

(The  present  collection  is  also  quite  small  and  incomplete.) 

J,  .KftH^nfrTOTs      ''      ^.AHTsr  Tt.lUSTRATING  DISEASES  OF  FARM  ANIMALS. 

^"^a   ■    itu-     ■    •■-       ■  -    -^T^inn.  ^^ 'he  body  as  they  appear  in 

*   <iv«      .o''-"   ^       •'  'u<   i^icvuivt,  .9120  of  the  museum  and  the  mm- 

—    uid  injn  tioi    -  -ises,  the  accompanying  diagrams  havebeoi 

»^v|iared,  and  the  rdniuuio  collections,  according  to  the  above  daasifiea* 

ion.  o^r  >  disposed  in  the  foU'^^roig  manner : 

•^*    -«roaT  ^nii^^i/^nn  xiv    arranged  in  the  northeast  poortioiii  €f  tto 
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m^  occnpying  eight  cases — ^three  upon  the  main  floor  and  five 
In  Case  1  are  arranged  the  specimens  of  grain  collected  at  the 
Exhibition  of  1867,  with  a  few  specimens  of  English  an  J  French 
nxx>n  the  upi)er  shelf.  Case  2  is  occupied  by  a  large  collection  of 
The  specimens  on  the  first  and  second  shelves  are  exhibited  on 
wooden  tablets,  while  the  Celled  com,  placed  in  glass  jars,  occn- 
tie  shelf  above.  Wheat,  rye,  barley,  oats,  and  buckwheat  occupy 
3,  and  Cases  23  to  27  in  the  gallery  above  are  filled  with  foreign 
3,  secured  at  the  Centennial,  but  not  yet  classified.  The  farinace- 
roducts  are  placed  in  Case  4,  a  few  specimens  of  grass-seeds,  rice, 
igumes  occupying  the  lower  shelf. 

B  5  is  devoted  to  American  and  fordgn  tobacco,  the  foreign 
es  placed  below,  Uie  American  leaf -tobacco,  in  uniform  boxes,  oc- 
ig  the  middle  shelf,  while  the  top  of  the  case  is  devoted  to  Uie 
actures  exhibited  in  glass  jars.  In  Cases  11  and  19  to  22  are 
:ed  the  large  series  of  fruits  and  vegetables  modeled  in  plaster,  the 
or  being  low  cases  with  glass  tops.  Cases  12  and  13  are  occupied 
its  in  alcohol,  sugars  and  sirups,  beverages,  liquors^  &c.,  spices, 
its,  &C.,  and  aboriginal  foods.  The  paper  collection  has  been 
txi  in  Case  14,  the  .^erican  samples  occupying  the  middle  shdf, 
panose  samples  the  third  shelf,  whHe  the  remaining  foreign  samples 
kced  below.  Textile  fibers  occupy  the  entire  sou^west  portion  of 
nseum,  and  are  arranged  in  the  following  order:  Silk,  Case  15; 
3ase  16;  ramie  and  flax.  Case  17;  cotton,  Case  18;  Case  37  (galleiy), 
lalvaceous,  and  lace-bark  fibers;  38,  39,  and  40  miscellaneous,  veg- 
fibers. 

natural-history  collections,  excepting  the  insects,  are  placed  on 
ain  floor  in  the  northwest  portion  of  the  hall.  Case  6  is  devoted 
ads  (fajin  pests  or  small  animals  found  ux)on  the  farm),  and  7, 8, 
)  occupied  by  domestic  poultry,  game  birds,  &c.  Case  10  is  oc- 
vy  the  collection  of  small  birds  beneficial  or  injurious  to  agricul- 
nd  to  the  larger  birds  of  prey,  as  hawks,  owls,  &c.  The  remaining 
in  the  northwest  galleiy  (l^os.  28  to  32)  are  devoted  to  gums  and 
oils,  fats,  wax,  &c.^  dyeing  and  tanning  material,  specimens  of 
a  m^ca,  and  the  miscellaneous  collections  enumerated  in  Section 
lis  portion  of  the  museum,  however,  has  not  at  present  been  sys- 
cally  arranged,  although  a  majority  of  specimens  have  been  placed 
ibition.  The  gallery  cases  in  the  southeast  portion  are  devoted  to 
flection  of  forest  woods  and  botanical  objects^  they  are  numbered 
35.  and  36.  The  center  of  the  hall  is  occupied  by  the  large  red- 
:able,  &om  one  California  plank,  and  supx)orts  an  ornamental  vase 
&om  coquina  or  i^eU-rock  of  Florida,  and  filled  with  native  oma- 
1  grasses.  The  entomological  room  is  just  west  of  the  museum 
Qd  is  provided  with  three  walnut  show-cases  similar  to  the  fruit- 
In  the  museum.  Upon  the  walls  are  displayed  a  portion  of  the 
lie  collection  of  insects  prepared  for  the  Centennial,  together  with 
borate  collection  of  copper-plate  engravings,  numbering  some  260 

F00D-SXJBSTANC5ES. 

r  and  leg\  —During  the  last  two  years  the  additions  to  the 
ns  of  g     us  and  cereals  have  been  very  large.    From  our  own 

yr  a  CO        ion  of  over  eight  hundred  specimens  of  maize,  wheat, 

ley,  u    »,  buckwheat,  beans,  pease,  &c.,  gotten  together  as  t^e 

hibit      the  department  at  the  Centennial,  has  been  given  place 

1.    The  sped^eni^  wer^  cai:eMly  selected  Jfrom  paj:ticul^ 

l^  A 
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localities  iii  the  cM'eix^nt  States  by  correspondents  of  the  dcpartnenl 
who  were  desired  to  send  only  the  principal  varieties  best  suited  to  Iheir 
respective  loc4Uiticj>.  The  collection  is  thus  a  fair  exhibit  of  the  cereals 
of  the  United  States  grown  in  1875.  In  glancing  over  the  eoUectioDQf 
wheat,  a  few  i)rominent  vaiieties,  as  the  Tappahannock,  MediterraneaB, 
Fultz,  Lancaster,  &c.,  ai*e  observed  to  be  of  general  culture,  while  otheu 
seem  to  l)e  grown  exclusively  in  a  certiiin  State  or  section.  In  some 
instances  it  is  probable  that  old  varieties  have  been  given  now  uameatt 
there  are  many  names  with  but  a  single  specimen  occurring  in  thewbok 
collection. 

In  the  New  England  States  we  find  the  Lost  I^ation,  Tappa  u 

and  Lancaster  Keil  Chaff  the  most  commonly  cultivated;  wlule  s 

of  Amautka,  Canada,  Hybrid,  White  Laisette,  and  White  Italiau  uo 
New  York  adds  Diehl,  Treadwell,  China  Tea,  and  other  varieties,  in 
the  remaining  Middle  States  and  Mar^'land,  Vir^nia,  and  Korth  ( 
lina  we  hud  Fultz  and  Mediterranean  grown;  Tappahaunock,  ^j 
Canada,  and  Golden  Chaff  are  also  represented.    Ohio  has  sent 
the  same  wheats  as  are  gi'own  in  Pennsylvania,  only  one  name 
viously  occiuTing,  that  of  "Todd''  wheat,  being  obsen^ed.    Indhum 
Illinois  grow  Lancaster,  Michigan,  Amber,  Tappahannock,  Odessa  i 
Fultz,  China,  Missouii,  Velvet,  Early,  Oran,  Scotts,  Egyptian,  and  twov 
three  other  varieties.    In  the  Missouri  collection  wo  still  find  Fulti 
Odessa,  together  with  New  York  Flint,  Independent  Spring,  &o. 
contributes  Rio  Grande,  Canada,  Fife,  and  White  Chili.    Among  ub 
varieties  grown  in  Minnesota  are  Scotch  Fife,  Bio  Grande,  and  i 
Tea,  before  mentioned,  with  the  addition  of  Eureka,  Early  Shennao 
White  Hamburg.    JSIichigan  sends  Diehl,  Gold  Medal,  and.  White  1 
ain. 

The  wheats  of  Kansas  and  Colorado,  approaching  in  appearance 
of  California,  are  White  Colorado,  White  California,  Tui'key,  and  < 
rado  Red  Chaff,  while  Nebraska  gives  the  names  of  Priest  Spring, 
and  Russian  Club.    Among  the  wheats  of  the  Pacific  coast,  priuc 
white  wheats,  the  Whit<3  Australian  appears  to  be  the  genersll  £et 
The  White  Chili  is  also  gix)wn,  and  such  varieties  as  Canada  i. 
Jones,  Propo,  Bride  of  Butte,  and  Nonpareil  are  represented  in  the      I 
lection.    From  Texas  and  New  ]\lexico  we  have  Sonoi'a  and  Z  I 

From  the  remaining  Southern  States  the  collection  of  wheats 
meager. 

In  this  series  there  are  but  35  samples  of  rye  tcom  various  1 
ties  throughout  the  United  States.    The  most  interesting  speciii 
the  Montana  rye,  \\hich,  in  color  and  size,  resembles  a  wheat, 
the  form  and  characteristics  of  rye.    It  was  first  sent  to  the  dej 
from  Montana,  uudc^*  the  name  of  Goose  wheat.    The  berry  is  quite 
and  vciy  hard,  and  is  said  to  make  a  superior  flour. 

Among  the  oats,  the  Norway,  ^Vhitc  Shonen,  Surprise,  and  Prol 
seem  to  be  the  favorites,  the  three  last  named  having  been  intxoaii 
by  the  deiiartment.    There  is  also  a  specimen  of  the  so-called  hull 
oats;  barley  and  l)uckwheat  are  tolerably  well  represented,  and  then 
a  few  specimens  of  sorghums  and  grass-seeds.    ThecoUection  of  peas< 
beans  is  quite  small,  but  represents  the  leading  varieties  in  cultivauoi 

The  foreign  collections  of  grain  are  quite  large,  and  embrace  a  i 
of  countries,  scattered  over  the  globe.    As  has  been  previously  st 
many  of  these  specimens  have  not  yet  been  placed  in  the  museum, ; 
none  of  them  have  been  examined.    From  a  casual  observation  it 
be  inferred  that  the  finest  foreign  specimens,  especially  of  wheat,  an 
be  found  in  the  AustraUan  group.    Specimens  were  secured  fn 
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weighing  fix)m  61  to  68  pounds  per  bushel.    New  Zealand  has  also 

lo  remarkably  fine  white  wheats. 

-a.  very  large  miscellaneous  collection  of  agricultural  products  from 

he  Netherlands  contains  a  number  of  fine  sximples  of  oats  and  barley ; 

le  are  a  few  good  wheat  samples,  but  a  large  part  of  the  collection  is 

ie  up  of  beans,  pease,  millets,  &c.,  in  variety.    In  the  Peruvian  col- 

sudon  there  are  several  varieties  of  very  large  maize,  similar  to  the 

igua  com  sent  out  by  the  department  a  few  years  ago;  some  of  the 

::     as  are  nearly  an  inch  long ;  it  is  exceedingly  light  in  weight,  con- 

ng  almost  wholly  of  starch,  and  is  very  inferior  in  quality.    From 

I  Chilian  department  a  very  fine  grain  collection  is  secured.    The 

I     ts  and  barley  are  especially  fine ;  the  collection  includes,  in  addition 

o  me  principal  cereals,  vegetable  and  other  seeds,  a  great  variety  of 

dible  nuts  and  other  vegetable  products. 

Rrom  Peru,  Argentine  Eepublic,  and  Brazil,  there  are  limited  grain 
o      tions,  i)ease  and  heaps  being  more  fully  represented.    Interesting 

0  ctions  have  been  added  from  Turkey,  Spain,  Portugal,  Norway,  and 
i      1,  which  frdly  illustrate  the  agricultiu^  of  those  countries,  the 

» forming  the  principal  parts  of  the  collections.    A  small  series  of 

^uan  cereal  productions  have  been  secured,  but  together  with  the 

»>K    ions  from  Spain,  Portugal,  South  Australia,  Victoria,  Queensland, 

uiia,  Egypt,  Brazil,  and  Mexico,  have  not  been  unpacked  further 

to  examine  the  contents  of  the  bags  to  leam  their  condition.    More 

L  half  of  the  countries  presented  their  collections  as  exhibited  in  the 

Kinal  jars,  and  such  collections  were  placed  without  fiu'ther  prepara- 

n     apon  the  museum  shelves. 

^  series  of  1,400  si>ecimen8  secured  at  the  Paris  Exhibition  of  1867, 

I  representing  22  countries  of  Europe,  Asia,  and  Africa,  is  worthy  of 

ing  mention.    The  collection  occupies  two-thirds  of  Case  No.  1,  on 

»     or  of  the  museum.    The  upper  portion  of  this  case  is  filled  prin- 

ly  with  French  and  English  cereals  secured  frx)m  various  sources, 

IV  of  them  being  samples  of  grain  either  sent  out  by  the  department 

<    ered  to  the  department  as  varieties  worthy  of  dissemination  in  tMs 

ry.    The  fine  collection  of  200  si>ecimens  of  wheat,  lye,  barley^ 

sent  by  Vibnorin  Andrieux  &  Co.,  Paris,  seedmen,  is  still  in  good 

of  preservation.    They  are  put  up  in  glass  tubes,  and  exhibited 

1     a  head  of  the  grain,  the  whole  mounted  in  walnut  cases  2  by  3  feet, 

nci  covered  with  plate-glass.    One  of  the  ten  cases  .has  been  somewhat 

cured  by  insects,  though  the  remainder  have  been  thoroughly  cleaned 

I  are  in  perfect  order. 

JhruUs  mid  vegetables. — ^This  class  of  agricultural  products  is  chiefly 

rented  in  the  museum  by  models  msule  of  plaster  soaked  in  boiled 

1  ed  oil  and  painted  in  oil  colors.    Wax  has  been  tried,  but  not  found 
manent;  the  volatile  part  evax)orating,  and  the  model  shrinking,  is 

I        ►yed. 

A  collection  of  tropical  fruits  made  of  papier-ynachS  was  purchased  in 
.871,  and  others  have  been  made  of  various  compositions  to  test  their 
ralue  for  modeling  puri^oses,  but  nothing  has  been  found  superior  to 
ilaster  for  the  class  of  work  required. 

For  models  of  large  size,  compositions  of  which  paper-pulp  is  the  basis 

y  bo  employed  with  advantage. 

rbe  original  specimens  are  obtained  by  donation  or  pm^chase,  and  are 
lelocted  to  illustrate  the  horticultural  products  of  the  country  in  all 
their  marvelous  variety,  not  only  by  single  specimens,  but  by  a  sufficient 

imber  of  each  kind  to  show  the  modification  caused  by  soil  and  climate, 

ich  have  in  the  United  States  a  wider  range  than  in  any  other  nation 
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in  tho  world,  except  perhaps  Euseia.  A  collectiou  which  fihooIdgivBa 
full  representation  of  sM  the  fruits  and  vegetables  that  maybe  prodnoed 
in  this  country  and  used  as  food  for  man,  would  exhibit  a  vaiiety  and 
richness  as  yet  undreamed  of. 

The  specimens  in  such  a  collection  are  imperishable,  except  l^tbe 
destruction  of  the  building  containing  them,  and  will  ofier  to  the  fbtnn 
cultivator  the  means  of  solving  many  problems  that  are  now  only  mat- 
ters of  coDJecture.  It  is  a  favorite  theory  of  some  hortictdtoiistB  that 
the  life  of  a  variety,  propagated  by  buds  or  grafts,  is  dejiendent  on  and 
limited  by  that  of  the  original  tree,  or  at  least  that  the  period  dnrii^ 
which  it  will  thrive  and  may  be  profitably  cultivated  has  some  nataial 
limitation.  A  collection  of  models,  allowing  comparisons  to  be  made  ia 
future  of  actual  specimens  with  fac-similes  of  those  grown  many  yeaiB 
previously,  will,  wo  think,  demonstrate  the  utter  fallaoy  of  this  Iteoiy, 
by  showing  that  deterioration  in  the  quality  of  a  particular  kind  is  nsa- 
ally  local  and  ofben  temporary,  and  that  conditions  of  growtli  similar  tD 
those  surrounding  the  parent  stock  will  produce  results  of  equal  eond- 
Icnce ;  hence,  that  the  life  of  a  variety  may  be  indefinitely  prolonged. 

The  cultivated  fruits  now  in  use  have  unquestionably  been  derived 
from  certain  wild  species,  and  it  is  very  probable  most  of  the  modiflcatua 
has  taken  place  since  the  historic  period,  if  not  since  the  Ghiistiaii  en 
It  may  sound  like  a  frivolous  chimera  to  suggest  the  possibility  of  tf  col- 
lection of  fruit-models  enduring  for  centuries,  and  yet  articles  of  a  num 
perishable  nature  are  now  among  our  most  certain  historical  reooidii 
and  if  we  could  find  a  few  models  of  the  fimits  known  to  tlie  Greeks  and 
liomans  they  would  aid  us  much  in  the  solution  of  some  of  the  moat 
interesting  and  important  questions  of  finit-culture.  ThA  models  now  in 
the  museum  represent  more  than  400  varieties  of  the  apple,  300  of  the 
X)ear.  150  of  the  plum,  about  100  of  the  principal  tropical  frnitSy  and 
nearly  200  melons,  potatoes,  &c.  Of  the  standard  kinds  of  apples  and 
pears  there  are  numerous  duplicates,  swelUng  the  number  of  modeb  to 
nearly  2,000,  making  a  i)erpetual  fimit-show  tiiat  may  be  studied  at  apj 
season.  The  largest  apples  grown  are  Gloria  Mundi,  which  appear  to 
thrive  in  all  parts  of  the  Union,  though  nowhere  considered  a  pn^taUe 
market  fruit 

The  heaviest  apple  whose  model  we  now  have  in  the  collection  wd|^ 
20  ounces,  and  grew  in  Nevada ;  but  a  little  heavier  one  from  Oregon  has 
since  been  received^ 

A  comparison  of  specimens  from  all  parts  of  the  country  shows  tiiat 
apples  originating  in  the  Eastern  States  nsuaUy  gain  in  size  when  grown 
in  warmer  parts  of  the  West,  but  lose  something  of  int^isity  of  cdflf} 
ind  perhaps  of  flavor.  Varieties  differ  greatly  in  amount  of  vaiiatioOf 
•he  Baldwin  changing  most  of  all. 

The  hilly  portions  of  the  Southern  States  have  repeatedly  sent  ns  asilM 
«£Mjcimens  of  apples  as  can  bo  produced  anywhere  else,  and  even  ia  tke 
-xtreme  South,  along  the  Gulf,  there  are  certain  varietiesL  like  the  Oreea 
•i>'>se6e,  that  thrive,  and  keep  "till  apples  come  again.^  The  keeping 
I  ujblity,  however,  in  apples  grown  on  the  Southern  lowlands  is  the  exoep- 
^''^n,  not  the  rule. 

'^'-  frequently  receive  certain  interesting  monstrosities  that  seem  not 
.non  in  the  apple.    Among  them  are  twin  or  triplet  apples,  twoor 
-    ^jLvtm  in  one;  the  Surprise  apple,  with  red  fledi,  occurring  in 
^^nnn;  apples  haAing  one  side  russet  and  tlie  other  smooth,  tbe 

»^     dvi»ion  being  very  straight  and  distinct,  usually  fitom  at 
-v^.     1^    ^ometirn***   +''«insverse^    These  are  the  apples  sometimcB 
>^         ^»nif  f.,...     ..nfin^  +1ip  halvps  of  buds  liipm  twQ  0iffeEen( 
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ratieties  in  inocnlation,  but  there  is  nothing  whatever  in  the  history  of 

ie  trees  producing  these  specimens  to  confirm  this  theory.    Apples  are 

b  to  us  from  Plainfield,  Mass.,  that  are  strongly  pear-shap^,  growing 

bhe  same  branch  with  round  ones ;  but  perhaps  the  most  interesting 

Buriosity  of  all  is  a  coreless  apple,  in  which  the  fruit  is  turned  inside  out, 

ving  a  small  cavity  open  to  the  air  where  the  core  should  be,  while 

Limentary  seeds  are  produced  on  the  outside  of  the  apple. 

'J       collection  of  models  of  i)ears  contains  nearly  every  variety  of 

a       I    d  excellence.    Compared  with  the  apple,  new  kinds  are  seldom 

I       ^nt  to  public  notice,  notwithstanding  the  high  price  paid  for  first- 

Srait.    There  are,  no  doubt,  many  varieties  which,  when  grown  as 

suui  are  more  regular  in  bearing  than  the  apple,  but  the  additional 

care  required  in  ripening  and  keeping  them  in  winter  seems  likely  to 

prevent  cultivators  in  general  from  giving  this  fruit  the  attention  it  justly 

deserves.    Many  visitors  to  the  museum  are  surprised  by  the  exhibit  of 

three  pears  from  Clackamas  Coimty,  Oregon,  the  originals  of  which 

weighed  four  pounds  each,  and  measured  in  circumference,  respectively, 

18  and  20  inches. 

We  have  several  times  received  specimens  of  a  quince  weighing  from 
two  to  three  i)Ounds,  said  to  come  from  Japan,  but  which  is  entirely 
Dferent  from  the  fruit  of  the  flowering  Japan  quince  {Pynis  Japanica) 
lb  is  probably  the  Portugal  quince,  which  is  of  excellent  quality^  but 
whose  shy  habit  of  bearing  has  hitherto  prevented  it  from  finding  favor 
with  cultivators. 

Onr  plums  are  chiefly  from  the  Hudson  Eiver  region,  where,  with  a 
part  of  Western  New  York  and  New  England,  this  fruit  is  more  in  culti- 
vation than  anywhere  else  in  the  United  States.    A  small  fruit  from  Ja- 
pan^ called  the  Japanese  plum^  is  much  grown  near  New  Orleans,  where 
it  npens  early  in  winter  and  is  a  great  fkvorite.     Its  Asiatic  name  is 
Li-tchi  or  Longan,  and  it  is  not  a  plum  at  all;  botanically  speaking,  but 
to  the  sapindaceaB  or  horscHshestnut  family.   There  are  many  va- 
bo  of  this  fruit  cultivated  in  China,  some  of  which  are  described  as 
lich  larger  than  any  we  have  received,  and  it  is  doubtful  if  the  best 
Kj     ^  are  yet  in  cultivation  here. 
J      models  of  cucurbitaceous  fruit  include  the  melons,  squashes^  &c., 
ly  grown^  with  some  comparatively  rare.    The  number  of  vaneties 
uAis  family  is  immense,  and  a  caprice  akin  to  fashion  often  seems  to 
nee  tlie  amount  of  popular  favor  granted  to  certain  kinds.    Queen 
I     's  pocket-melon,  a  small  musk-melon  once  in  high  repute,  was  so 
y  extinct  that  a  few  seeds  only  were  preserved  by  accident.    Not 
:  ago  the  Japan  apple-pie  melon  was  extensively  grown,  but  is  now 
unnoticed.    Among  the  rarer  specimens  in  our  collections  is  the 
I    u,  a  Chinese  cucuml^r  as  large  as  a  water-melon,  introduced  into 
cuorope  some  time  ago,  the  cultivation  of  which  does  not,  however,  a]> 
pear  to  extend.    From  New  Orleans  we  have  the  banana-squash,  the 
tiavor  of  which  is  said  to  resemble  a  banana.    It  is  from  four  to  six 
P(    [ids  in  weight,  shaped  like  a  cucumber,  and  of  an  orange  color.    The 
aash,  usually  grown  as  a  mero  curiosity,  has  been  brought  to  us 
Lidied  preserve  of  such  superior  excellence  as  to  deserve  particular 

Am<    ^  the  mod<      of  eighty  varieties  of  the  potato  axe  some  of  the 

of  Solai        cendleri  of  New  Mexico.    These  tubers  were  quite 

L  when  fi       received,  but  increased  very  much  in  size  during  three 

\      s  of  cultiv     on.    There  are  nearly  one  thousand  species  of  the  genus 

y  uf  which  have  edible  tubers,  besides  8.  tuberosum  (the  com- 


134        BEPOET  OP  THE   COMMISSIONER    OP  AGRICULTURE, 

tnon  potato),  and  it  is  not  at  all  impossible  that  species  not  nov  in  cnlti- 
vation  possess  (pialitios  worthy  of  attention. 

Altboufth  the  Jndians  us(»  considerable  quantities  of  the  cactus  frnits 
of  our  Western  plains,  ft  is  hardly  probable  they  will  ever  be  conmdered 
worth  cultivat ion  by  us.  The  fmit  of  the  Euro]>ean  i>rickly  x>car  (Opuntk 
fiens  Indica)  is  frecpu^ntly  eaten  in  Spain  and  Ifcily,  and  the  spedmeiM 
we  have  received  from  the  ]Mediterranean  aix?  nuich  larger  and  more  i^ 
tractive  than  any  of  our  native  fiiiits  of  that  family. 

Most  of  the  principal  tropical  fniits  ai*e  ix»presented  in  the  coUedioD, 
many  of  which  are  already  grown  in  the  extreme  southern  portions  of 
the  Union.  Pre-eminent  among  these  ai*e  oranges  and  lemons,  of  ^rtiieh 
Galifomia  sends  the  linest  specimens  yet  received;  the  banana,  mango, 
South  American  pawpaw,  &c. 

It  is  certain  we  are  very  far  from  employing  the  full  capacity  of  oar 
soil  and  climate  in  the  production  of  fruits  of  the  warm  temi>erate  zone, 
for  we  have  as  yet  no  adequate  representation  of  the  orange  Homily 
alone.  The  quality  of  our  production  is  established  by  the  iSgh  iirioe 
Florida  oranges  command  in  our  markets  compared  with  those  brought 
from  Europe,  to  which  they  are  much  superior  in  size  and  flavor. 

Numerous  inquiries,  both  official  and  private,  have  been  received  iiom 
time  to  time  as  to  the  method  of  making  plaster  models  of  frnit.    The 
process  is  essentially  simple,  dex>ending  more  on  the  mechanical  tact  and 
artistic  skill  of  the  operator  than  any  intrinsic  dilBculty.    The  tools  and 
materials  necessary  are  some  common  bowls,  spatulas,  tine  sand,  caldned 
plaster  of  Paris  of  the  best  quality,  boiled  linseed-oil,  aitist  paint-bnuhee, 
and  tube-colors,  such  as  are  used  for  painting  on  canvas.    The  apple  or 
pear  of  which  a  model  is  required  is  buried  in  a  bowl  of  sand  80  as  to  ex- 
pose precisely  one-half  the  frxut,  the  surface  of  the  sand  touching  its 
largest  diameter.    The  bowl  or  other  vessel  should  be  three-fourths  of  an 
inc^  larger  all  round  than  the  sjKicimeu,  which  is  now  covered  to  the 
depth  of  half  an  inch  or  more  with  plaster  mixed  to  the  consistence  of 
tiiick  cream.    In  about  fifteen  minutes  this  coat  will  set,  when  the  half 
mold  and  specimen  may  be  lifted  out  of  the  sand,  some  of  which  will  pvob- 
ably  adhere  to  the  moist  siuiace,  and  should  be  bmshed  olf.    In  order  to 
secure  that  the  second  half  of  the  mold  shall  accui*ately  tit  the  first,  a  notch 
is  cut  in  the  upper  edge  of  the  latter  and  thi-ee  small  nails  driven  in  at  eqad 
distances.    The  edge  of  the  mold  is  oiled,  and  suilicieut  plaster  poux^d  on  to 
make  the  second  half.    In  an  hour  or  two  it  will  be  hard  enough  to  permit 
the  separation  of  the  two  parts  by  tapping  a  cold-chisel  inserted  in  the 
.loint,  when  the  fruit  is  removed,  leaving  a  perfect  fac-simile  mold  of  the 
)rigiiial.    The  inside  of  this  mold  must  be  thoroughly  oiled,  then  filled  with 
>l£^ter,  each  half  separately,  a  httle  more  than  full,  and  when  the  two  imrts 
ire  pressed  together  the  surplus  material  will  be  forced  out  between  the 
lalves  of  the  mold.    Whenever  the  models  are  large  enough  to  adnutof 
t  the  soft  plaster  is  spread  up  the  sides  of  the  mold  with  a  spatnla^^  so 
IS  to  leave  the  central  portion  hollow,  ^  to  1  inch  being  a  sufficient  thick- 
less  for  the  model,  which,  when  very  long  and  slender,  or  very  large,  is 
jtrengthened  by  inserting  stout  wires  in  its  substance.    In  a  few  honia 
lie  cold-chisel  may  be  again  used  to  separate  the  mold,  when  a  perfect 
.lo/inl  should  be  obtained,  only  marred  by  a  thin  band  at  the  parting  of 
■lold,  which  must  be  pared  oft*  with  a  knife.    Various  kinds  of  on  or 
^UAiiOsitions  are  used  as  parting  fluids.    We  prefer  a  mixture 'of  paraf- 
me  and  lard-oil.    Warm  a  pint  of  oil  and  dissolve  in  it  half  an  onnce.of 
>araffine.  »t iiTing  it  occasionally  till  i>erfectlj  mixed,  when  it  will  remain 
^o/. .    o    .^t       ''»^  ^>vor'>rf'on  of  paiulfine  may  be  varied  ^thout  detri- 
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€ordiDg  to  the  season.  The  oil  will  soak  into  the  plaster  and 
I  smooth,  delicate  coat  of  parafiine  on  the  surface. 

most  usoal  imperfections  are  air-bubbles.     These  can  only  be 

d  by  skill  in  manipulation.    In  mixing  the  plaster  it  may  be  sifted 

jh  the  fingers  into  the  water,  stirring  as  it  thickens,  or  the  water 

e  poured  in  a  given  quantity  of  plaster.    The  first  methods  permits 

>e  of  air  more  readily  than  the  second.    Beginners  usually  mix 

ler  too  thick ;  it  should  flow  readily,  but  should  contain  no  free 
u)  run  orer  the  top.  By  shaking  some  thin  plaster  over  the  sur- 
f  the  mold,  and  then  filling  just  before  it  is  ready  to  solidify,  a 

and  perfect  model  may  be  obtained. 

eu  the  molds  have  been  made  some  time  before  using  they  become 

r  as  to  abstract  water  too  rapidly  from  the  fresh  plaster  used  to 

an,  and  they  should  then  have  a  coat  of  shellac  dissolved  in  alcohol 

oiling.    A  fresh  coat  of  oil  is  necessar/each  time  the  mold  is  filled. 

objects  are  too  large  to  set  in  a  bowl  or  other  similar  vessel  a  lead 
1  is  a  convenient  substitute.  A  strip  of  thick  sheet-lead^  about  six 
©g  and  four  inches  wide,  may  be  set  edgewise  on  a  sheet  of  paper, 
ent  around  the  fruit,  and  sand  poured  in  as  in  any  other  vesseL 
irger  specimens,  like  melons  or  pumpkins,  require  a  sort  of  scafibld- 
pieces  of  cardboard,  thin  wood,  &c.,  built  to  support  the  edges  ot 
>ld,  which  must  be  construotea  in  many  pieces,  so  arranged  as  to 
f  draw  oft'  firom  the  model  according  to  the  shape  of  the  specimens, 
the  model  is  made  it  must  be  thoroughly  dried,  which  requires 
ihree  days  to  a  week,  according  to  size  and  temperature.  It  must 
>e  soaked,  or,  if  large,  brushed  over  with  boiled  oil  till  saturated  one- 

*  to  a  half  inch  deep,  and  after  the  superfiuous  oil  is  wiped  off 

to  dry  a  second  time,  when  it  is  ready  for  painting. 

I  ordinary  artists'  brudies,  colors,  &c.,  are  used  for  this  work,  the 

>f  which  depends  entirely  upon  the  skill  of  the  artist  and  his 

r  u)  produce  the  desired  effects.    A  convenient  support  to  the  friut 

ating  is  made  by  inserting  a  brad-awl  where  the  stem  should 

urad-awl  may  be  set  in  a  wooden  foot — and  the  model  is  finaUy 

A  by  fixing  in  the  hole  left  by  it  a  stem  made  of  a  piece  of  cop- 

ffie,  on  which  is  molded  gutta-percha  to  the  proper  size  and  shape. 

s  the  fruit,  the  museum  contains  about  200  models  and  prep- 

as  of  the  more  important  edible  and  poisonous  frmgi.    A  rnudi 

proportion  of  the  various  kinds  of  mushrooms,  &c.,  are  eatable 

nerally  supposed,  but  a  prejudice  has  grown  up  frx)m  the  want 

jwiedge  concerning  them  that  will  take  a  long  time  to  eradicate. 

theless,  they  contribute  no  mean  portion  of  the  food-product  of 

orld.    The  Patagonians  use  large  quantities  of  the  Cyttaria^  a  fun- 

y  collect  and  preserve  by  drying.    In  Germany  and  Italy  mush- 

bLre  in  common  use^  and  are  of  many  varieties.  In  England  and 
e  the  truf^e  and  cultivated  mushroom  are  among  the  dehcacies  of 
thy.  Although  but  one  Agaric  is  cultivated  among  us,  the  Jap- 
grow  several  species  on  logs  of  decaying  wood  prepared  in  a  pecu- 
anner,  and,  besides  the  home  consumption,  exported  to  China  in 
o  the  value  of  $61,000. 

have  received  from  the  northwest  coast  immense  specimens  of 
jri  and  Clavaria^  and  from  Sitka  a  bright  red  fimgus,  used  by  the 

5  as  paint,  as  yet  undescaibed.  The  curious  subterranean  produc- 
uiled  tuckahoe,  or  Indian  bread,  common  in  the  Southern  States,  is 
tented  by  specimens  weighing  more  than  four  pounds.    According 

analysis  made  by  the  department  (see  annual  report,  1871),  it  is 
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chiefly  composed  of  cellulose  and  pectine.    Its  froitiiig  condition  is  ai 
yet  unknown,  aud  its  real  afiinities  cannot,  therefore^  be  described. 

A  few  jars  of  fiiiit  preserved  as  specimens  in  alcohol  have  long  fonned 
a  part  of  the  museum,  and  to  these  have  been  added  a  large  nnmba 
from  the  Centennial  Exhibition.  Some  of  these  were  filled  witii  hao^ 
on  which  mold  collects  rapidly,  and  the  fruit  soon  spoils.  Xunerau 
experiments  on  the  presentation  of  fruit  specimens  made  in  the  mnMom, 
prove  that  a  saturated  aqueous  solution  of  borax  with  a  few  drops  (tfotr 
rosive  sublimate  is  preferable  to  alcohol,  causing  less  shrinkage  and  leH 
discoloration,  though  no  means  of  preventing  the  latter  has  beendiaoar- 
ered.  Such  a  solution  will  sometimes  require  filtering^  but  it  i&  cbeq^ 
and  evaporatiCS  very  slowly. 

The  specimeus  of  fruit  received  from  the  Centennial  Exhibition  an 
from  Australia,  South  America,  and  Japan.  In  the  former  coimtiy 
oranges  and  lemons  are  very  successfully  cultivated,  seventeen  vaprietni 
being  exhibited  at  Philadelphia,  of  which,  however,  we  have  received 
but  ten,  as  follows : 

Oranges, — ^Common,  Navel,  Siletta,  Seville.  Mandarin,  Poor  Man's,  Mat . 
tese  Blood.    Lemons. — Lisbon,  Bergamot,  Citron-fruit. 

The  Lisbon  lemon  is  similar  in  form  but  of  larger  size  than  those  mm- 
ally  found  in  oui*  markets.  The  Bergamot  is  of  the  size  and  shape  of  a 
large  smooth  orange,  and  is  evidently  one  of  the  varieties  of  Citros  limetta^ 
some  of  which  have  sweet  fruit.  The  citron  or  citrus  medica  is  the  ftuii 
commonly  sold  in  our  markets  in  a  candied  state.  Of  tiie  oranges  tk 
Seville  is  very  large  with  rough  surface,  and  a  cavity  in  which  tiie  sten 
is  inserted. 

The  Navel  takes  its  name  from  a  small  protuberance  on  the  blofisom 
end,  and  is  one  of  the  kinds  most  highly  esteemed  in  Brazil,  where  it  prob- 
ably originated.  The  Mandarin  or  Canton  Mandarin  is  frxna  China,  has 
an  exquisite  flavor  aud  a  sweet  eatable  rind,  but  is  of  small  size,  fmnf 
to  1^  inclies  in  diameter.  The  ease  with  which  new  kinds  are  prodncea 
from  seed  in  the  orange  family  renders  it  probable  that  asmany  varietieB 
will  shortly  bo  cultivated  as  are  now  grown  of  the  apple.  Very  ftur, 
however,  have  yet  been  described  in  books  which  are  generally  accessiblft 

In  the  Venezuelan  collection  are  specimens  of  the  chayote  (Sechinm 
edule),  a  cucurbitaceous  Iruit,  cultivated  in  South  America,  wlii6h  would 
no  doubt*  grow  during  our  hot  summers.  It  is  about  six  inches  in  diaiae- 
ter,  with  a  rough  lind^  and  is  used  like  a  squash.  The  collectian  ftom 
Venezuela  also  contains  specimens  of  the  various  custard-apples  sod 
other  tropical  fruits  of  very  large  size. 

The  similarity  of  the  climate  of  Japan  to  that  of  our  own  country  lends 
o  its  productions  a  particular  interest    From  her  exhibit  at  the  Ci    ' 


jiial  we  received  twenty  varieties  of  oranges,  peaches,  plums,  figs,  and  pe^ 
dmmons,  all  of  which  are  sorts  peculiar  to  that  country.  Of  the  i^ensini- 
*^ons  there  are  five  kinds,  from  two  to  three  inches  in  diameter,  and  their 
«j.pearance  fully  confirms  the  descriptions  given  of  what  is  undoabtedly 
TiA  mnsf  --oinnhi^  ''/^Titribution  made  by  Japan  to  our  list  of  fruits. 

'4T?mACE0US  SUBSTANCES. 

-•-.ui.^  iKv7  jiiitnufacuiiTxi  substances  from  the  cereals  or  from  frniti 

..nnv  of  the  coarser  food  preparations  that  have  become  so  popular 

-    ^  lA      ^''heat  is  shown  in  the  natural  berry  with  no  otiier  preparatkon 

■.«*a  simi/iy  remoAing  the  hull,  called  ^^ breakfast  wheat^    Then  fdlow 

,>.mpipc  <-*•  cto^un-'^'^'^Vo'i  nT^d  crushed  wheat,  and  coarse  and  fine  oracked 

-  '^  i».    .-»'-    •.ipoiinpTis?  '>paring  the  trade-name  ^'STutrina' 
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'Becker's  farina"  is  a  food  preparation  ^m  wheat  resembling  finely 

r     inlated  pearl  barley,  and  pearl  barley  is  represented  by  a  fiill  series 

specimens,  ^m  finest  to  coarsest,  the  large  sample  simply  with  the 

:  removed,  and  preser\'ing  nearly  the  form  of  the  grain.    Avena  is 

coarsest  of  our  food  preparations  from  oats ;  the  berry  or  grain  is  pre- 

rved  in  nearly  its  original  shape,  first  having  been  hulled  and  then 

ji      ely  broken.    There  are  numbers  of  grades  of  hominy,  and  all  manu- 

ured  from  white  com,  &om  specimens  with  simply  the  hull  and  eye 

removed  and  in  nearly  its  normal  shape,  to  a  very  finely  granulated  pro- 

t  called  ^^breakfaat  hominy."    The  coarser  wheat-fo(^  for  animals 

)  also  included  in  the  collection  of  ^^  grits,"  as  bran,  shorts,  shipstuff, 

iiuddling&L  &C.,  and  the  whole  group  numbers  some  fifteen  specimens. 

the  collection  of  meals  and  unbolted  flour  there  are  sixty  specimens. 

^ely  from  com,  wheat,  and  rye.    The  corn-meals  include  coarse  ana 

D    bed  meal  from  yellow  and  white  com,  with  intermediate  grades  suited 

r  tiie  various  purx)0ses  of  culinary  art.    Samples  are  also  shown  from 

iTirkey,  Sweden,  Argentine  EepubHc,  Chili,  and  Mexico.    From  British 

Quiana  there  is  a  series  of  meals  from  the  sweet  and  bitter  cassava,  ac- 

oompanied  by  the  dried  root  from  which  they  are  prepared. 

The  coUection  of  flour  is  quite  large,  and  comprises  not  only  the  best 

g.      es  of  American  flour,  but  many  foreign  specimens.    Among  the 

6  m  specimens  an  interesting  series  of  thirteen  samples  illustrates 

manufacture  of  the  ^^patent-process"  flour  from  the  undeaned  ^kun 

received  at  the  mill  to  the  first  grade  flour,  with  all  the  intervening 

prod     »,  and  the  refhse  and  dirt  (chaff,  rubber  dust,  &c.)  which  is  sepa- 

1  oy  the  process  of  manufacture.    Samples  of  self-raising  flour  and 

1    IT  f)rom  desiccated  sweet-potato  and  from  rioe  (the  las^named  forming 

^eiy  delicate  food)  are  shown.    In  this  group  there  are  at  present  in 

)  museum  64  samples. 

-rhe  starch  collection  is  quite  large,  and  includes  specimens  from  various 

mmtxies  and  derived  from  different  sources.    In  addition  to  the  various 

[oepaEations  of  food-starches  by  American  manufactures  from  com  or 

nQier  cereals,  including  maizena  and  the  fancy  preparations,  similar 

r       have  been  secured  fit)m  other  countries,  even  as  remote  as  Aus- 

and  Japan.    From  South  America  interesting  specimens  have  been 

vineived  peculiar  to  that  country,  principally  Brazihan  and  Venezuelan. 

collection  includes  starch  from  the  sweet  and  bitter  cassava  {Jatrcpha 

hot  and  janopha)^  from  the  banana  or  plantain  {Masa  paradisiea)^ 

I       the  sweet-i)otato  (Batatus  edulis)  and'yam  {Diascorea  bifidia)j  ocumo 

Ji  {ColocaMa  escuJenta)^  and  arrowroot  {Mavanta  amndinacea), 

Ejeveral  specimens  of  starch  were  presented  with  the  Mexican  collec- 

i      ,  among  them  starch  from  Cieer  vulgaris^  Vicia  fahce^  Phasseolns  vul- 

\TtSj  Pisum  satioumj  and  Sechium  eduJe.    This  last  named  is  an  indigenous 

,     Lt  <     led  ^'  chayote,"  which  is  said  to  give  a  starch  as  pure  as  arrow- 

•oc         iich  is  contained  in  the  heavy  **  tubercular"  roots.    The  plant  also 

f         a  fruit,  which  is  of  excellent  quality.    Its  roots  cannot  be  utilized 

iniu  die  second  year.    They  can  be  removed  without  killing  the  plant, 

md  the  operation  may  be  repeated  for  six  or  eight  years. 

With  the  Japanese  collection  a  number  of  very  interesting  starches  were 
secured  which  are  peculiar  to  Japan.  ^^  Kudzu  "  is  manufactured  from  the 
root  of  Pueraria  thunberginna.  It  is  very  abundant  in  certain  localities,  and 
fields  the  finest  quality  of  starch.  The  root  is  frequently  over  five  feet 
in  length  and  as  thick  as  a  man's  arm.  For  ihe  manufacture  of  starch 
1^  the  ordinary  process  of  crushing  the  root  and  washing  the  starch  and 
leeantiDg  it^  however,  the  smaller  roots,  an  inch  in  thickness  and  not 
more  than  a  foot  in  length,  are  generally  used.    This  starch  is  of  a  fine 
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color,  and  its  iiavor  is  most  agreeable.  It  is  uSod  as  a  Aiticildge  by  misino 
with  warm  w^ater,  forming  a  firm,  transparejit  paste;.  The  ^'^Kata-kuri" 
is  another  starch,  made  i'wiu  the  root  of  a  species  of  doff's-tooth  viold; 
A  thhxl  kind  of  starcli  is  pn^pared  from  the  root  of  the  fern  (Fterii 
aqmlina).  Both  of  these  starches  ai'e  used  as  food,  but  the  feni-root  kmd 
is  also  used  in  the  arts,  as  it  is  capable  of  manufacture  into  a  strong  gum, 
or  paste,  called  "'  shibu,"'  by  carefully  mixing  it  with  the  sap  of  oimpe 
persimmons  (this  iruit  is  desciibed  under  tiie  head  of  Fruits  and  Veg- 
etables.) 

After  the  staixjh  luis  bewi  extracted  from  the  fine  roots  the  fiber  that 
remains  is  made  into  ropes,  which  are  used  to  strengthen  the  mad-walb 
of  buildings.  There  is  nothing  peculiar  in  the  method  of  preparing  the 
two  last-named  kinds  of  starch. .  All  three  species  of  plants  grow  wild, 
and  are  comparatively  abundant.  Starch-sugar  is  another  product  rf 
Japan,  millet  and  rice  being  used  for  its  manufacture.  The  groin  lA 
first  steamed,  then  mixed  with  a  certain  quantity  of  malt  or  ferment,  and 
kept  at  a  certain  temperature  for  a  number  of  hours  in  close  vessels;  the 
liquid  portion  is  strained  and  concentrated  by  cvaperation  to  a  strong 
sirup.  This  is  formed  into  bars  when  quite  hot,  forming  a  solid  ina8& 
Quite  a  collection  of  other  allied  starch  products,  as  sago,  tapioca,  man- 
dioca,  &c.,  have  been  added  to  the  museum.  The  two  ^t  named  am  d 
South  American  origin,  and  are  the  product  of  the  cassava  previoiutr 
mentioned.  The  ^^faiinha"  of  the  BraziUan  is  manufactured  &om  tlus 
root.  To  prepare  it,  the  root  is  ground  up,  the  juice  expressed,  and  the 
remainuig  mass  heated  and  dried  in  large  iron  pans  over  a  slow  flrei 
The  juiC/e  of  the  bitter  variety  is  extremely  poisonous,  but  this  qaidityis 
overcome  and  I'endered  harmless  by  heat.  Farina  from  bread-fruit  {Ar- 
tocarpus  incisa)  is  also  shown,  together  with  specimens  of  the  above.  JPor 
convenience  in  classiiication,  the  laundry  and  sizing  staix^hes,  with  simi- 
lar products  belonging  proi)erly  to  the  section  devoted  to  the  arts  and 
manufactiu'es.  have  been  placed  provisionally  with  the  "  food  prodnctfl,' 
as  they  form  out  a  very  small  percentage  of  the  collection  of  farinaoeooi 
substances. 

Among  the  miscellaneous  exhibits  in  this  subsection  there  are  severd 
samples  of  a  bread  from  Sweden  w^hich  is  particularly  interesting.  TbiB 
bread  is  made  of  lye  and  wheat,  prepared  in  large  cakes  the  size  d  a 
dinner-plate;  they  are  about  an  eightli  to  a  quarter  of  an  inch  in  thiok- 
ness,  are  pricked  with  little  holes  forming  indentations  in  the  sorfim 
and  resemble  huge  crackers.  The  color  is  a  dark  brown,  like  well-bakfid 
bread-crust.  It  is  made  but  once  a  year,  and  the  batch  is  hung  op  in 
the  loft  of  the  peasant's  home,  strung  in  rows  by  means  of  holes  leftfif 
the  purpose.  It  is  quite  palatable,  one  variety  being  flavored  with  aio- 
matic  seeds. 

A  shigidar  bi-ead  made  by  the  natives  of  Santo  Domingo,  baked  in  mde 
cakes  six  or  eight  inches  in  diameter,  is  on  exhibition  here.  It  is  mann- 
factured  from  gnited  cassava,  and  has  the  appearance  of  fine  sawdust 
slightly  browned  in  spots. 

sugars  and  sirups. 

The  native  collection  in  this  subsection  is  confined  to  specimens  of  Lon- 
isiana  and  Cuba  cane-sugar  refined  within  our  own  borders.  Samples  of  » 
rude  sugar  manufactured  by  the  Mexican  Indians  from  the  Labba  cane, 
called  Panocha,  is  woithy  of  mention  as  a  noveltj'.  It  is  formed  in  smaD 
cakes,  not  weighing  over  a  pound,  in  little  holes  scooped  in  the  gronnd. 
There  is  a  large  series  of  sorghum  samples  (raw  and  refined  sugars  and 
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)  of  sirups),  illustrating  the  sorghum-sugar  industry  that  sprang  into 
ice  during  the  war,  and  was  a  considerable  source  of  revenue  to  the 
western  States  for  a  number  of  years.  Within  the  last  five  years, 
er,  no  samples  of  the  sugar  have  been  added  to  the  collection, 
t-sugar  is  shown  as  the  result  of  experiments  conducted  in  this 
y,  at  Fond  du  Lac,  Wis.,  at  Chatsworth,  HI.,  and  by  the  Sacra- 
Valley  Beet-Sugar  Company,  in  California.  Specimens  of  the 
beet-root  is  also  shown,  with  crystals  of  sugar,  sugar-loaf,  &c.  In 
aple-sugar  series  are  exhibited  sugar  in  cakes,  granulated  sugar, 
irups.    One  sample  is  shown  from  Vermont  as  white  as  "A''  coffee 

>  ajttd  resembling  it.  The  mjgority  of  samples  are  from  the  New 
»nd  States  or  New  York.  The  series  of  foreign  sugars  added  to 
oseum  have  been  quite  large.  The  Australian  collection  embraces 
en  samples  of  cane-sugar  fh)m  various  Queensland  manufacturers, 
wenty  samples  of  all  grades  of  cane-sugar  from  New  South  Wales, 
hed  "by  the  Colonial  Sugar-Manufacturing  Company.  There  are 
samples  also  from  Victoria,  Tasmania,  and  South  Australia.  Cane- 
has  also  been  received  from  various  localities  in  South  America, 

specimens  coming  frt)m  Brazil.    Bussia  presented  a  collection 
y-root  sugars  numbenng  about  twelve  specimens,  and  smaller' col- 
were  received  from  various  other  locaUties.    These,  however, 
uut  yet  been  placed  in  the  museum.    In  the  Japanese  exhibit  there 
veral  jars  of  sugar,  but  it  is  not  at  present  known  from  what  source 
i^ere  derived.    A  novelty  in  the  sugar  series  is  a  sample  made  from 

BEVEBAaES,  LIQUOES,  AND  NABCOTICS. 

>  principal  tea  collection  is  a  series  of  150  samples  in  the  original 
s,  and  under  Japanese  labels,  secured  from  the  exhibit  of  Japan  at 
entennial  Exhibition.  Here  are  shown  all  grades  of  tea,  marked 
flie  price  in  Japan,  in  English  characters,  together  with  other  sub- 
3S  used  by  the  i)oorer  classes  as  substitutes  lor  tea,  or  it  may  be  for 
oration.  The  collection  is  quite  a  valuable  one  to  the  museum, 
jng  means  of  comparison  and  reference.  Among  other  stimulants 
ijsr  under  this  category  may  be  mentioned  mat^,  or  Paraguay  tea, 

raguayensis)  and  11^  cassinaj  formerly  used  as  a  substitute  for  tea 
e  Korth  Carolina  Indians  to  make  the  celebrated  ^^  black  drink.'' 
(Erythoxylon  coco)  is  worthy  of  mention  in  this  connection.  The 
3  used  as  a  gentle  stimulant  by  holding  in  the  mouth  or  sUghtly 
ng.    In  some  portions  of  South  America  it  is  used  with  great  ad- 

j  for  sustaining  strength  in  fatiguing  jounieys  on  foot. 
A/d  (Tlieobroma  cocoa)  and  its  many  preparations  are  represented 
various  countries,  one  of  the  largest  collections  having  been  secured 
the  Venezuelan  exhibit.  There  are  twenty  samples  in  this  collec- 
Mid  one  specimen  of  the  fruit  in  alcohol.  The  cocoa  of  Chuar,  of 
I  there  is  one  sample,  has  the  reputation  of  being  the  best  in  Vene- 
and  has  no  equal  in  the  world.  Three  specimens  of  chocolate  are 
hown  with  this  series.  Brazil  also  contributes  a  collection  of  cocoa, 
h  somewhat  smaller  than  the  above,  and  there  are  a  few  other  spe- 
s  from  other  localities. 

fee  (Cfl/ea  arabica)  is  shown  in  all  its  varieties,  Brazil  and  Venezuela 
contributing  very  large  and  complete  collections. .  From  the  former 
action  of  over  twenty  sx>ecimens  has  been  received,  while  tiie  latter 
(  their  entire  collection,  some  twenty-five  different  kinds.  It  is 
lly  shown  in  the  berry,  though  two  or  three  samples  exhibit  it  in 

.  or  outer  covering.    From  tibie  Argentine  Eepublic  a  small  series 
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was  also  received.  In  Venezuela  1,000  to  1,500  coffee-trees  are  planted 
on  about  one  and  three-quarters  acres  of  ground,  and  a  well-devdoped 
tree  yields  about  half  a  pound  of  marketable  coffee.  Dwarf  coffee  (apeo- 
mens  shown)  is  the  result  of  checked  development  in  trees  growing  h 
poor  soil,  or  it  may  result  from  dry  weather.  Laguayra,  Maracaibo,and 
Puerto  Cabello  coffees  are  the  best  known  of  the  specimens  exhibited  in 
this  series. 

Wines  and  liquors,  though  admitted  in  the  classification,  arenoticp- 
resented  as  a  class  in  the  collection.  A  few  si)ecimens  from  Bufisia  aal 
from  Pern  were  presented.  There  are  also  samples  of  pulque  torn 
Mexico,  manufactured  from  the  liquor  of  agave.  Tobacco,  as  a  naicotie 
stimulant,  is  included  in  this  subsection. 

The  American  series  comprises  ninety  specimens  of  pressed  leaf-to- 
bacco, representing  twent^'-one  States,  in  various  portions  of  tlie  Umon. 
The  best  sample  is  a  Virginia  tobacco  that  is  said  to  have  broaglit|4 
per  pound.  With  this  series  is  another  series  of  manufjobctored  tobaooos 
(smoking,  chewing,  and  snuff),  showing  the  many  forms  of  mannfiictniey 
and  the  kind  of  leaf  used  for  the  purpose.  A  specimen  of  wild  LidiaB 
tobacco  from  Arizona  is  also  shown.  The  foreign  additions  to  tbe  mo- 
seum  have  been  qiiite  large,  nearly  every  country  represented  at  the 
Centennial  presenting  specimens  of  tobacco  from  their  collections*  The 
largest  of  these  ai'e  fr*om  Brazil,  Argentine  Eepublic,  and  Japan.  OgBO, 
cigarettes,  and  snuff'  were  included  among  the  donations.  The  famp 
tobaccos,  although  on  exhibition,  have  not  yet  been  examined,  tiioii^  it  is 
known  tlie  collection  includes  many  interesting  and  valuable  specmMDii 
A  few  specimens  of  opium  are  shown  in  this  grou]),  as  a  narcotic  BthDa- 
lant.  Its  various  other  preparations  as  laudanum,  &c.y  are  sliown  in 
Section  E. 

SPIOES,  CONDIMENTS,  ETC. 

Here  are  grouped  together  collections  of  spices,  showing  in  some  cans 
how  obtained.  Nutmeg  is  shown  from  Java  in  its  outer  rind  or  wnt 
ing,  the  same  split  o])en,  showing  the  folds  of  mace,  and  lastly  the  nnt* 
meg  itself;  the  leaves  of  the  tree  are  also  shown.  Ginger,  cloves,  cm- 
namon,  and  peppers  in  vainety  are  shown  from  South  America.  YamHa 
beans  are  exhibited  fr^om  Mexico,  and  tonca  beans  from  Guayama. 

This  series  also  includes  the  aromatic  seeds,  as  anise,  caidamom,  cu- 
min, ^c,  of  which  there  are  a  number  of  specimens.  The  pot-herlM,  or 
herbs  of  the  kitchen-garden,  are  also  included,  together  witii  the  Havx- 
ing  exti*acts.  Among  prei)ared  sauces  there  are  many  samples  of  the 
celebrated  "soy"  (a  Japanese  condiment),  and  a  few  prepared  American 
toble-sauc^s.  Olive-oil  and  its  substitutes  (x)earnut  oil,  &c.),  ore  showDi 
together  with  "  salad  dressing,"  of  which  there  are  several  preparataons 
>ut  ui)  for  market  use.  There  are  a  great  variety  of  presei^ed  peppen 
'rom  various  parts  of  the  world.  Grated  horse-radish,  as  prepared  i^  A 
^    "  Vnrk  f^nn,  is  also  exhibited. 

/ABORIGINAL  FOODS. 

«  js  jciiCrt  01  siMJcimens  is  more  interesting  taken  collectiveif 
.aan  nuen  scattered  through  the  difterent  subsections  of  Section  A,  it 
'as  be^n  given  a  subsection  by  itself.  This  collection  is  quite  laq;e,  usd 
uustrates  to  a  certain  extent  the  maimer  of  livelihood  of  the  TSosQi 
^  mericsm  tribes  of  Indians.  Their  cereal  production  is  quite  smalL  aais 
''"'-  3^)ecimens  of  wneat  and  similar  grains  having  been  addedto tte 
-.jk,  ..or  Ti>''  hhnp'^ '•irii»«ippiir'f»*^ni  Tx)dian Tenitorv.    Native Taiifitici 
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i         )  exhibited  from  Few  Mexico  and  Arizona;  the  8i>ecimen3  are 

L     La  a    )  miUke  any  other  maize  in  the  Imuseom.    From  one  variety 

Di     4^    on     com)  a  kind  of  wafer  bread  is  made.    It  is  as  thin  as 

UcM     u.  and  a  greenish-blue  in  color.    It  is  made  by  spreading  the 

:h  uiinly  over  heated  stones,  cooking  it  immediately,  and  when  a  suffi- 

.  01     Ltity  is  made  it  is  hung  up  in  their  wigwams  with  other  food 

p     u    There  are  coarse  breads  made  from  the ''  kouse"  and  "  kamass'' 

nootis,  uie  former  a  bulb  abounding  in  starch.    The  roots  themselves  are 

»wn  in  natural  state,  and  sUced  and  dried.    A  series  of  grass-seeds, 

ubering  about  twen^  specimens,  is  shown ;  these  are  carefidly  gath- 

and  preserved  as  food  supplies,  and  generally  eaten  mixed  with 

:  substances,  a  favorite  food  being  pulverized  crickets  {Anabrua  sim- 

7)j  and  grass  seed  worked"^ into  a  kind  of  paste  or  dough  and  made 

iau>  a  rude  bread.    Crickets  and  grasshoppers  are,  however,  eaten  in 

stiier  ways. 

The  larv8B  of  a  small  fly  found  about  Lake  Mono  in.Galifbmia  are  col- 

in  quantities  and  eaten  by  the  tribes  in  the  vicinity.    The  manner 

ji  1      ig  pumpkins  and  musk-melons  is  to  cut  in  long  strips  and  then  dry 

liu    lliis  food  is  prepared  in  large  quantities  and  stored  for  winter 

.    By  the  Indians  of  Arizona  the  Iruits  of  a  species  of  cactus  {Opun- 

J  2     [of  Yticca  bacata  are  carefully  collected  and  preserved.    Smaller 

E  as  the  blackberry,  soap-berry,  &c,  are  dried  and  preserved,  some- 

t         kneaded  into  balls. 

J     » Indians  of  Mexico  prepare  the  agave  in  various  ways.    The  tender 

•  leav         >  roasted  and  preserved  in  large  masses,  or  the  fiber  is  re- 

^ed  and  i    >  edible  portion  pressed  into  thin,  flat,  black-looking  cakes. 

A.  ij       IT  (r      nbling  pulque)  is  also  made  by  them  from  its  juice  and 

t  **      scaLL"    The  screw  bean  and  mesquite  bean  are  gathered  and 

i  mto  a  very  coarse  meal,  often  witliout  removing  tiie  insects 

[(     cm     )  generally  found  infesting  the  beans,  and  a  very  coarse  bread 

ae  from  it,  which  serves  for  a  part  of  their  winter  supplies.    An  in- 

r     tng  specimen  in  the  collection  is  a  quantity  of  blue  clay,  containing 

ge  percentage  of  magnesia.    This  is  eaten  with  the  native  potatoes, 

9  u:e  about  the  size  of  bullets,  and  as  they  eat  enormous  quantities, 

I  lesia  is  supposed  to  prevent  any  unfavorable  results  from  such 

I      n      dizing.    Among  the  nuts  gathered  for  food,  acorns  and  the  fruit 

I    t  pinon  are  the  most  prominent,  forming,  with  some  tribes,  a  large 

X     tage  of  their  food,  so  that  in  years  of  scarcity  of  tliese  nuts  there 

am    h  suffering.    Among  some  of  the  tribes  a  more  civilized  diet  pre- 

raihiy  and  peaches  and  other  finits  are  dried  and  preserved  in  the  same 

naimer  as  with  the  whites. 

A  specimen  of  jerked  beef  shows  the  manner  in  which  the  buffalo  is 
itil  I  to  furnish  a  winter  supply  of  animal  food.  Those  tribes  raising 
!  grain  also  store  it  against  a  time  of  need,  after  the  manner  of  the 

Ul 

SUBSTANCES  USED  IN  ARTS  AND  MANUFACTURES. 

Textile  Jibers, — ^The  collection  of  textile  fibers  is  so  large  and  extensive 
hat  only  a  passing  mention  can  be  given  here,  as  a  foil  report  on  the 
trainable  additions  to  our  already  large  collections  received  in  the  last 
;wo  years  will  make  a  volume  of  itseKl.  In  the  series  of  animal  fibers, 
;     re  are  about  five  hundred  specimens  of  American  wools,  and  these 

vre  selected  with  great  care  by  well-known  breeders  in  different  parts 

t;  country,  and  include  the  principal  breeds  of  sheep  with  their  crosses 
wR  to  American  sheep-husbandry. 

4.      variow  manvfactnres  from  wool  ^o  ^^Iso  sbown  with  con^letQ 


142        BEPORT   OF  THE   COMMISSIONER  OF  AGBXCTTLTURE. 

series  of  samples,  showing  the  different  stages  of  manufacture.  Bius 
are  shown  the  kinds  of  wool  entering  into  the  manufacture  of  woistedS) 
flannels,  clothing  and  piece-goods,  carpets,  &c.  The  foreign  collections, 
especially  iiT)m  Australia,  are  equally  line,  South  Australia,  Victoria, 
Kew  South  AVales,  Queensland,  Tasmania,  and  New  Zealand,  all  being 
fidly  represented.  Russian  and  other  European  wools  were  received,  ifr 
eluding  fine  collections  from  England.  From  the  South  American  ex- 
hibits large  collections  were  made,  the  most  complete  coming  firom  the 
Argentine  Repubhc.  A  majority  of  these  wools  are  coarse  and  iuferinr, 
however,  and  used  only  in  cari)et  manufiacture. 

The  silk  collection  has  l^een  augmented  by  fine  specimens  of  cocoons  and 
raw  reeled  silk  of  Bomhyx  mori  from  many  countries.  The  finest  recent 
acquisition  to  this  series  is  a  large  collection  from  Japan,  and  indndei 
different  varieties  of  Japanese  cocoons  and  the  sillc  reeled  from  them, 
many  of  the  specimens  being  unique  and  interesting.  The  samples  aae 
not  confined  to  B.  morij  but  include  several  varieties  of  silk  from  wild 
or  oak-feeding  varieties.  One  form  of  cocoon  resembles  delicate  lace- 
work.    Interesting  collections  were  also  received  from  South  America. 

The  original  or  old  cx)llection  of  silk  in  the  museum  was  quite  cchd- 
plete,  but  the  recent  additions  made  it  second  to  none  in  this  comitiy, 
and  the  equal  of  fon^ign  museums. 

Among  the  vegetable  fibers  the  cotton  collection  includes  speciiiieni 
fi*om  nearly  every  cotton-growing  region  on  the  face  of  the  earth,  the 
largest  series  being  four  himdred  samples  fix)m  Egypt.  About  one  nm- 
dr^  and  fifty  specimens  of  American  cotton  are  shown  as  "  lint,^  while 
another  series  illustrates  the  manufacture  of  cotton  in  this  countEy,fiom 
the  '^  homespun  "  of  one  hundred  years  ago  to  the  finest  products  of  tiie 
Manchester,  N.  II.,  mills,  '^  peeler "  cotton  being  shown  step  by  et^ 
through  the  various  stages  of  manufactiure.  Samples  are  also  exhibited 
as  manufactured  by  the  government  mills  in  J-apan,  and  as  rudely  pie- 
pared  by  the  natives  of  Chico,  United  States  of  Colombiai.  In  flax  a 
series  of  specimens  fix)m  the  fiax-mills  of  Manchester  have  been  added  to 
the  collection,  showing  the  various  manufactui*es.  A  series  showing  the 
result  of  experiments  in  cottouizing  fiax,  as  carried  on  during  the  Iflte 
war,  are  stil]  i)reserved  among  the  flax  coUectionH.  A  few  samples  of 
flax  were  also  secured  from  foreign  countries.  Xo  new  Bpecimena  d 
ramie  have  been  recently  added  to  the  museum,  though  the  old  collection 
is  qnite  full  and  entertaining,  and  gives  the  residt  of.  experiments  in  the 
South  with  this  valuable  fiber. 

Jute  is  represented  in  a  full  series  of  specimens  illustrating  eveiy 
stage  of  manufactiu'c,  and  samples  are  shown,  not  only  of  tho  coaiaeet 
lagging,  but  of  Jute  cloth  and  tapestry  (the  last  of  ,jute  and  oott(^ 
uixed),  for  upholstering  purposes.  Apocy^num  camiaMnum  is  used  as  a 
extile  by  some  Western  tribes  of  Indians,  and  the  museum  spedmeDfi 
ionsist  of  stalks  of  tho  plant  and  raw  and  prepared  fiber;  there  areaJso 
^hown  n(^ts  and  fish-lines,  sacks,  baskets,  belts,  &c.  The  fiber  is  quite 
rt^v^rior,  however,  for  most  purposes. 

A  very  complete  collection  of  over  one  hundred  specimens  of  Kew 
'-aland  llax  {Phormium  tenajc),  illustrates  the  manufacture  of  that  valu- 
•  •'•*='  product.  The  fibre  is  shown  in  all  stages  of  preparation,  and  as 
ac.y  uianii)ulated  by  the  natives,  who  removed  the  woody  matter  by 
-^.rapiiig  with  a  shell.  ^Vmong  the  manutactures  are  roi)es,  twine,  flsh- 
irms  aud  fish-nets,  halters,  thread,  coarse  cloth,  &c.  Bagging  is  also 
...  lo  of  it,  an^i  shown  ^ith  mats  and  matting  similar  to  that  made  ficom 
■'^^     ibe       Some  '^^f  the  sami)le8  are  very  fine  and  in  finish  resemble 
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Other  foliaceous  fibers  are  shows,  as  pme-apple,  plantain,  Manila 

lemp,  Sisal  hemp^  &c.,  and  a  scries  of  other  agave  fibers,  showing  the 

ises  of  this  plant,  such  as  coarse  mats  for  saddle-cloths,  bnishes,  &c. 

k  beautiful  collection  of  manuiactures  fbou)  Agave  malana  shows  the 

licate  handiwork  of  the  peasant  women  oi*  Fa^*al,  who  use  this  fiber 

*  the  manufacture  of  their  beautiful  lace-work,  which  commands  such 

Ses  in  Paris.    It  was  said  by  the  donors  that  there  were  but  twenty- 
ve  women  on  tlie  island  capable  of  pixxlucing  this  lace,  us  it  requires 
practice  firom  childhood. 

There  are  about  twenty  specimens  of  malvaceous  fibers,  principally 
▼arieties  of  Uib  houb.  AbuiiUm  ovicennw  is  used  to  some  extent  by  Indians, 
and  is  also  used  in  the  manufacture  of  brushes  or  dusters,  a  few  feathers 
being  inserted  to  hold  the  fiber  in  i)lace.  It  dyes  readily,  but  the  colors 
are  not  fast.  From  the  islands  of  the  Pacific  there  is  quite  a  series  of 
Lskce-barks  and  Tapa  cloths  (Bn  usonelta  papyrifvra)^  some  of  the  last 
named  already  made  into  garments — ^if  an  article  resembluig  a  large 
paper  bag,  but  open  at  both  ends,  can  be  called  a  garment.  Some  ai^e 
Btwied  with  a  dark  coloring  matter,  and  are  checked  off  in  squares  or 
diamonds,  like  the  figures  of  an  old-fashioned  quilt  Specimens  of  veget- 
able flaxmel  are  exliibited,  said  to  be  manufactured  from  the  needles  of 
Pinu8  $ylvesiri8.  Corn-husk  is  also  shown  made  into  a  very  good  quahty 
of  towding.  It  is  also  used  as  the  fiber  portion  of  oil-cloths.  Asclepias 
ttber  mixed  with  cotton  is  exhibited,  with  specimens  of  coaise  cloth  man- 
ufiictored  from  it  The  down  from  the  seed  vessels  of  this  plant  have 
been  received  as  '^  vegetable  silk."  The  substance  is  worthless,  however, 
fat  purposes  of  maniSacture. 

A  series:  of  specimens  of  ^^  silk-cotton  ^  have  been  received  from  various 
localities  \n  South  America.  Various  species  of  bombax  are  represented, 
both  free  and  in  the  seed-pod.  It  has  no  value  as  a  textile,  and  proba- 
bly could  only  be  used  for  stuffing  piuposes.  A  few  specimens  of  epi- 
lobum  fiber  are  shown;  its  manufacture  was  only  an  exx>eriment,  how- 
ever, no  practical  result  having  been  obtained.  It  is  the^ore  interest- 
ing only  as  a  matter  of  reference. 

I>^m  China  there  are  a  number  of  fibers  which  have  been  in  the  mu- 
seum since  its  foundation,  that  were  received  without  name  and  are 
therefore  unknown,  but  by  the  aid  of  recent  acquisitions  from  various 
other  locaUties  it  is  hoped  they  can  be  identified.  They  are  manufac- 
tured into  ropes,  twine,  and  other  articles  of  utility.  The  greater  part 
of  the  Centennial  collection  of  miscellaneous  fibers  have  not  yet  been 
brought  into  the  museum,  so  the  specunens  camiot  even  be  mentioned 
by  name.  The  collection  is  quite  large,  however,  and  contains  much 
material  that  is  new  and  interesting,  and  when  eventually  reported  on 
in  full,  will  be  found  to  include  many  valuable  specimens  not  met  with 
hitherto  in  museums. 

Paper  materials, — The  American  series  includes  every  known  paper- 
making  substance  of  any  value,  from  the  genuine  wood  paper,  as  manu- 
factured for  thousands  of  years  by  wasps,  to  the  finest  linen  paper  of  the 
present  day. 

Among  the  less  common  substances  may  be  mentioned  paper  fi^x)m 
palmetto  leaves,  Irom  leaves  of  Yucca  filamefiitosa^  from  oki^,  from  Agave 
americanaj  and  from  ramie.  A  very  good  brown  or  wrapping  paper 
has  been  made  from  Spartina  cynosnroideSj  a  grass  growing  in  marshes 
on  the  Mississippi,  and  samples  from  hay  are  exhibited  from  Colorado. 
The  foreign  collections  represent  most  "of  our  fiber-producing  plants, 
showing  the  many  sources  from  which  this  useful  substiince  can  be 
manufactured.    Corn-husk  paper  from  Austria  and  rice  paper  from 
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Japan  are  interesting  novelties.  The  collection  of  Japanese  and  Ghinen 
plain  and  fancy  papers  is  quite  a  large  one,  and  represents  the  eaSn 
paper  industry  of  those  countries,  fix)m  the  most  delicate  filmy  ps^er 
used  by  jewelers  for  packing  to  the  coarse  heavy  materials  for  saecns 
or  for  wall  decoration.  The  various  writing  and  printing  papers  an 
exhibited,  some  of  the  former  being  very  h^dsomely  colored  to  it^ 
sent  birds,  flowers,  &c.  Among  other  specimens  are  shown  the  pqien 
used  for  handkerchiefs,  &c.,  and  as  substitutes  for  window-glass;  sam- 
ples of  imitation  morocco  are  also  exhibited.  The  Chinese  pai>ers  in  the 
museum  are  not  so  fine  in  quality  as  the  above,  though,  it  may  be  n- 
marked,  the  series  is  quite  small.  The  substances  used  are  straw,  mnl- 
berry,  and  bamboo;  he  straw  and  bamboo  papers  being  quite  ooaxae 
and  inferior. 

DYEING  AND  TANNING  MATERIALS. 

A  series  of  interesting  specimens  in  these  two  subsections  were  second, 
and  have  been  placed  in  the  museum.  Among  the  most  noteworthy  may 
be  mentioned  a  number  of  specimens  of  madder  from  the  Nethedaad^ 
comprising  the  root  and  different  stages  of  its  preparation.  Samples  rf 
indigo  are  shown  in  the  Japanese  collections,  and  also  from  Yeneznck 
where  it  formerly  was  cultivated  for  export  Fustic-wood  and  diagw 
blood  are  shown,  with  a  great  variety  of  unnamed  woods,  baiiE,  and 
leaves  used  for  coloring,  principally  from  South  America;  tiie  collectkiis 
of  Brazil  and  Argentine  Eepublic  being  extremely  rich  in  spedmenaof 
this  group.  Saffron  and  hollyhock  flowers,  annotto  seeds  and  prepand 
annotto  are  also  represented.  Among  mosses  and  lichens  used  for  dje- 
stuQs  may  be  mentioned  the  different  varieties  of  orchdla  weed  {BoccMijj 
from  which  the  orchella  paste  is  manufactured,  samples  of  which  an 
exhibited. 

Canary  rock  moss,  Parmelia  prelatUy  and  another  form,  Umbilicariapit' 
trolataj  also  belong  to  this  series.  Fungi  us^  for  dyeing  is  the  old  col- 
lection of  the  depsurtment  received  from  Brazil. 

The  American  dyes  are  represented  by  samples  illustrating  the  man- 
ufacture of  flavine  from  oak  bark,  indigo  produced  from  native  plants 
and  by  barberry  root,  orchella,  cudbear,  &c.    Coloring  matters  of  ani- 
mal origin  are  represented  by  various  si)eoimens  of  chermes  and  eoehi- 
neal,  principally  from  South  America.    Dyes  of  mjnersd  origin  are  repre- 
sented by  a  hurge  series  of  aniline  dyes,  both  of  American  and  SwiBB 
manufacture,  from  coal-tar  and  i)etroleum. 
An  interesting  series  of  tan-barks  and  other  tanning  materials  of 
imerican  origin  were  collected  by  the  department  for  e:dubition  at  the 
Centennial,  and  these  have  been  added  to  the  collection.    Among  the 
ierbs  and  leaves  lately  discovered  to  be  of  value  in  this  particular  are 
"^p^edra  antisyphillitica  and  Polygonum  amphibium.    The  tanning  extmcta 
.ii/iix  hemlock  and  oak  barks  are  represented  by  si>ecimens  of  the  lav 
iud  concentrated  extract    Of  the  foreign  collections  no  particular  men- 
I'on  can  be  made.    The  collections  are  quite  large,  however,  particolailf 
•  v/jui  South  America,  and  are  principally  barks,  woods,  and  leaves.    Fzoni 
Llirkey  the  department  received  an  interesting  series  of  oaJc-galls  of  dif- 
ferent kinds,  among  them  the  ^^Aleppo  galls''  of  commerce.    Gkdlsaro 
.M^^  iiso  fnr  their  coloring  matter  in  the  manufacture  of  ink. 

GUMS  AND  EESINS. 

— .^ii^  int^  examples  in  this  series  may  be  named  gum  acada  (gam 
-p.)   (rni.     hns  o~  frankino^mse,  cnjn  r>a,techu,  gum  hyawa  (i0fQ0 
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cptaphyUa)^  oi-ore  ^oun  (Pithecolobium  hymenafolium),  ^uiii  traga^authy 
am  from  the  "zapoto"  tree  of  New  Mexico,  i^ui  dammar  and  copal, 
esm  of  Xanthonhca  Jui^tialis  and  from  another  species  of  this  genus  called 
black-boy  gum,"  gum  anime  (used  for  incense  and  to  manul'acture  var- 

ah),  algaroba   gum,  &€.    Among  the  interesting   si)ecimen8  lately 

eived  may  be  mentioned  the  "kawii  gum"  of  New  2Sealand.    It  is 
d  in  the  manutacture  of  varnish,  and  is  an  important  article  of  com- 

-rce.  The  gum  is  found,  at  a  depth  of  two  or  three  feet  under  ground, 
»ver  a  large  are>a  of  land  which  has  been  exhausted  by  ka^vri  foi-ests  in 
Mist  ages,  and  is  now  barren  and  almost  unlit  for  cultivation. 

Among  the  lacs  or  gummy  exudations  caused  by  the  pimctm^e  of  in- 

?t«,  from  our  own  country-,  may  be  named  that  from  the  creosote  bush 
ijarra  mexicana)  and  the  light-colored  opaque  gum  of  the  Opxintia^  both 

.ving  been  received  from  Arizona  and  Mexico.  A  specimen  of  gum 
rom  the  Brosimum  galactodcndron  has  recently  been  received.  The  tree 
)elongs  to  the  same  family  as  the  bread-fruit  tree,  and  when  tapped 
onides  a  thick  milky  fluid,  which  flows  quite  abunaantly.  It  soon  fer- 
Dents,  and  the  gum  separates,  lea\ing  a  liquor  or  whey  which  is  of  no 
ralue.  It  will  dissolve  in  benzine,  and  when  heated  to  85^  Fahr.  it  will 
)aU  like  candy.  It  has  a  chee«e-like  smell  when  freshly  cut,  and  is  nearly 
irhite  in  color,  gl'o^ving  darker  with  age.  In  Samoa  it  is  used  by  the 
latives  for  flUing  the  seams  of  their  canoes.  It  has  also  cui'ative  prop- 
!rties«  and  has  been  used  to  a  very  limited  extent  in  medicine.  Several 
nteresting  gums  and  resins  have  been  received  from  Mexico,  under  the 
dexican  names  of  "  coapinole,"  which  sells  in  the  city  of  Mexico  at  one 
lollarapound;  "lechon,"  *'xochicopal,"  an  aromatic  resin;  "estoraque," 
ised  as  an  incense;  "cuajiote,"  a  gum-resin;  '^archepin,"  a  gum-resin, 
ised  as  a  cement;  and  "brea,"  a  very  usefid  resin,  the  result  of  distiUa- 
ion  of  the  turpentine  from  Pintis  teocote^  gTOwing  in  the  cold  district  of 
Hexico.    It  is  used  for  making  soap  and  in  the  manu^ture  of  iUumi- 

dng  gas.  "  Tacamaca  "  is  a  resin,  the  product  of  Elaphrium  tomenloso  ; 
•I  alama"  is  a  varnish  resin  from  Ficus  nymphcefolia ;  "chicle,"  the 
\     [lous  product  of  Achras  sapota^  is  used  for  chewing,  to  increase  the 

tw  of  saliva. 

In  the  old  collection  of  the  department  there  is  a  small  series  of  gum- 
resins  from  the  valley  of  the  Amazon,  collected  by  Leuts,  Herndon,  and 
Sibbon,  in  a  former  expedition,  but  which  are  unnamed.  Among  the 
Mastic  gums  are  specimens  of  India  rubber  or  caoutchouc,  the  product  of 
Fictts  efasticoj  gutta-percha,  and  balata,  the  last  named  tirom  Venezuela. 
A  new  elastic  gum  from  Mexico  has  received  the  name  Durango  caout- 
[jiouc.  Like  the  genuine  caoutchouc,  it  hardens  witli  sulphur  and 
receives  a  fine  poUsh.  Specimens  of  elastic  gums  from  Brazil,  and  other 
portions  of  South  America,  have  been  added  to  tlie  collection,  but  have 
not  been  examined. 

FATS,  OILS,  AND  WAX. 

There  are  about  half  a  dozen  samples  of  vegetable  tallow  and  wax  in 
tliis  series.  One  si)ecimen  of  the  last  named,  the  product  of  Myrica. 
ialai>ensis,  is  received  from  Mexico.  The  vegetable  wax  of  China  ana 
Japan  (candles  of  which  are  sho^vn)  is  produced  from  the  fruit  of  several 
trees  belonging  to  tlie  genus  Rhus.  The  most  important  of  these  is 
Ilhuif  succedaneaj  and  is  grown  extensively.  Rhus  rcrnicifcra^  the  lacquer 
nt»e,  also  yields  a  wax,  differing  only  in  a  slight  degree  from  that  of  the 
wax-tree  mentioned  above.  Rhus  sylvestrisj  or  the  wild  wax-tree,  Is  also 
woithy  of  mention.  Vegetable  tallow  is  produced  in  Japan  from  the 
Oinnamomum pedunculatum.    Other  specimens  of  vegetable  tallow  and 

10  A 
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wax  are  fi-oiii  tlie  vidley  of  the  Aiiuizoii.  Tho  oils  aro  quite  muucroiU} 
and,  wliero  it  has  been  i)ossiblc  to  do  so,  tlie  vegetable  piioducttt  fiom 
whence  derived  are  shown  with  them.  Linseed  and  the  moi'C  commoD 
oils  ha^e  lK»en  i^eceived  from  various  countries.  The  KiiS8iau coUecti(Hi8 
included  oils  of  anise,  mustard,  hempseed,  walnuts,  Hunliower,  wildrap& 
(jamline  seed  and  poppy,  Avith  a  few  specimens  of  the  refuse  or  oil  caki 
Oils  of  Japan  are  i-epresented  by  rape-seed  oil,  w^hieh  is  used  for  illumi- 
nating purposes  {together  tcithfish  oil)  in  Japanese  household^i. 

The  youth  American  collection  is  quite  interesting,  and  indodes 
"giiigelly  oil"  {ISesamum  .tnrficwm),  "cocos  oil,"  from  the  cocos-palm, 
"  secua  oil,"  (from  a  cuciu^bitaceous  plant,)  Seje  oil,  from  another  species 
of  palm,  crab  oil,  from  Garapa  guUinensia^  giound-nut  oil,  castor  oil,  &c 
Linseed,  rieinus,  and  cotton-seed  oils  are  shown  from  our  own  conntiy, 
the  last  named  in  connection  with  its  principal  manufacture,  that  of  Map, 
a  full  series  of  which  is  shown.  A  valuable  collection  of  essential  A 
was  puriihased  for  exhibition  at  Philadelphia,  and  these  have  since  beei 
added  to  the  museum  collections.  Among  them  may  be  mentioned  dh 
of  hendock,  wiiitergreen,  wormwood,  golden  rod,  peppermint,  speanniot, 
sassafras,  pennyroyal,  bergamot,  cedar,  oU  of  neroli,  &c.,  the  last  named 
from  flowers  of  Citrus  axiraniiacum^  oil  of  sweet  birch  ^bark  of  Setula  /flite), 
and  oil  from  roots  and  stems  of  several  species  of  Spirasa  are  shown. 
Among  the  animal  products  in  this  subsection  are  many  8X)eoiineD8tf 
beeswax,  both  native  Jind  foreign.    - 

A  few  animal-fats  aitj  also  shown  fi*om  South  America ;  candles  and 
soaps  are  also  included  in  this  gioup,  limited  collections  of  which  were 
received  from  various  localities.  The  mineral  products  are  represented 
by  series  of  coal-oils  and  i)eti'oleum,  principally  from  our  own  couBtiy. 
Specimens  of  raw  and  crude  parailine  are  also  exhibitekl,  with  aomecf 
the  products  of  petroleum,  as  benzine,  naphtha,  &c.  In.  this  connectioa 
may  be  briefly  mentioneil  a  number  of  specimens  of  water-proof  goodSf 
canvas,  leather,  wood,  &c.,  rendered  so  by  pai*affine  in  solution.  (Dicy 
are  impeiTious  to  water  while  freely  admitting  air. 

NATUl^AL  HISTORY  SECTION. 

About  eighty  specimens  of  ducks  and  chickens  were  seciu'ed  forcxlii- 
bition  at  the  Centennial  by  the  dei)artment,  in  addition  to  the  regular 
museum  collections.  These  have  all  been  placed  on  exhibition,  niukiiif! 
the  collection  of  domestic  poultry  most  comi)lete.  Aiiumg  these  may  he 
mentioned  tlmty-two  specimens  of  a  cross  betweiMi  the  domestic  duck 
and  the  wild  mallaitl,  purchased  from  the  Smithsonian  Institution. 
Another  interesting  cross  was  receiv(>d  a  few  years  ago,  stud  to  be  be- 
tween the  turkey  and  the  giunea  fowl.  Other  specimens  similar  to  tliii" 
interesting  hybrid  have  been  noted  in  the  district,  the  depaitment  col- 
lection containing  another  specimen  veiy  like  one  mentioned  alx)ve.  It 
includes  nearly  all  of  the  well-kno^^^l  varieties  or  fancy  breeds,  and  as 
many  of  them  were  prize  binls  of  piu*e  bix^ed  they  are  tnie  to  luime,  awl 
may  be  regarded  as  t>T)C8.  The  collection  of  pigeons  shows  many  of  the 
fancy  breeds  of  this  juljmict  of  the  poidtry-yard.  Though  no  new  adtli- 
tions  have  been  made  to  the  flne  series  of  small  birds  beneflcial  or  inju- 
rious to  agricultiu'e,  they  have  all  been  relabelled  according  to  the  Isitert 
authorities,  ami  the  specimens  themselves  bmshed  up  and  put  incom- 
plete order.  The  poidtry,  game  buds,  and  small  animals  have  also  been 
plainly  relabc^lled,  with  both  common  and  scientific  names,  so  tiliat  visii- 
ors  ciin  to  a  limited  extent  answer  questions  for  themselves,    llie  cot 
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jtion  of  economic  insects  was  so  fully  described  in  a  previous  reporty 
urther  mention  will  not  be  necessary. 
The  fourth  section  of  the  museum  (D),  devoted  to  forest  woods  and 
eciinens  fit)m  the  vegetable  worid  purely  botanical,  is  under  the  charge 
the  botanist,  so  cannot  be  rei>orted  upon  here, 

MISCELLANEOUS  COLLECTIONS. 

Vegetahle  substances  used  in  medicine. — ^This  collection,  relating  to  a  medi- 
cal rather  Uian  an  agricultiuul  museum,  is  interesting  in  an  economic 
view,  and  as  many  of  our  common  vegetable  products  are  used  in  medi- 
cine, cither  with  tlie  simple  preparation  of  drying  in  the  form  of  leaves, 
barks,  or  other  portions  of  plants,  or  by  resolving  Qiem  into  their  approxi- 
mate i>rinciples  as  quinine,  &c.,  or  extracting  the  medical  proi)erties  in 
the  fonn  of  tinctures  or  essences,  &c.,  they  are  therefore  given  a  place 
!    lecially  as  they  form  a  part  of  the  vegetable  kingdom,  hnd  reference 

irequently  made  to  them  in  answering  general  questions  in  the  mu- 
m. 

xlie  first  series  of  note  in  this  group  is  a  very  valuable  collection  of 
cimens  of  the  approximate  principles  of  the  following-named  plants : 

iicine  from  Salixpurpuzea;  trilline  from  Trillium  pendulum ;  scrophu- 

ine  fix)m  Leptandra  virginica;  xanthoxyline  from  Xanthoxylum  frax- 
%;  marrvhin  from  Marrubium  vulgare;  gelseminia  from  Gelsemin- 

%  sempervirens ;   daiuria  from  Datura  strammonium;   arbutin  from 

±reostaphylos  uvaursi;  lobelina  fr'om  Lobelia  inflata;  sanguinaira  from 

guinaria  canadensis;  podopliyllin  from  Podophyllum  peltatum;  jenoia 

liiveratroidia  from  Veratrumviridc;  heleninfromlnulalielenium;  celas- 

<     r  from  Celastrus  scandens  ;  pldoridzine  from  bark  of  Pyrus  malus  ;  rieinine 

!rom  Ricinus  communis  ;  berberina  and  hydrastia  from  Hydrastis  canaden- 

;  mannite  from  Leptandra  virginica;  sanguinaria  sulphate  from  San- 

naria  canadensis;  sahcyUc  acid  from  Gaultheria procumbenSy  said  gel- 

i    aic  acid  from  Gelsemium  sempervirens, 

jLU  addition  to  this  collection,  there  are  examples  of  sulphate  of  quinia, 
)uinidea,  and  cinchonidia  from^cinchona  ;  sulphate  of  morphine,  narcotine, 
fcc,  from  the  poppy,  and  many  other  products  of  similar  nature ;  these 
samples  are  all  of  American  manufacture.  A  large  sei-ies  of  materia 
uedica  was  received  from  South  America,  comprising  roots,  leaves,  barks, 
md  fruits  in  their  unprepared  state,  with  many  of  their  products  in  the 
form  of  extracts,  &c.  Specimens  of  medicine  are  also  included,  and  some 
)f  these  are  interesting,  as  they  are  pecuhar  to  the  countries  presenting 
iiem. 

SOILS  AND  FEETILIZEES. 

The  specimens  in  these  two  subsections  were  collected  by  the  Chemi- 
vS\  Di\isioii  for  exhibition  at  the  Centennial.  A  full  description  of  them 
ivas  gi\  en  in  the  monthly  report  of  the  department  for  May  and  June, 
IvSTO,  fi-om  which  the  following  statements  are  made: 

The  soils  from  the  geological  fomialions  of  different  ages  were  collcctecl  under  the 
iil>ervision  of  the  State  geologist  of  New  Jersey,  Professor  Cook,  and  illustrate  the 
haracler  of  the  soils  eommon  to  the  sections  belonging  to  the  several  formations 
rprescntod.  Thes<'(<»n<l  ilivisitm  of  soils,  those  formed  directly  from  disintegration 
nd  (leooniposition  of  rocks,  consists  of  a  series  of  virgin  soils  collected  by  Profeasor 
lerthond.  of  CaOon  City,  Colo.,  each  of  which  was  taken  from  a  large  area  of  known 
L>cks,  with  no  opportunity  of  admixture  with  dehriafrom.  breaking  down  of  rocks  of  a 
iffcrent  character.  They  giA'e  a  fair  representation  of  the  soils  which  these  rocks  are 
apablo  of  prodacing. 

With  these  specimens  are  also  shown  fragments  of  the  rocks  from  wluch  they 
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weie  formed.  Colleotions  of  nuurlB,  inclading  green  Band  marl  and  the  phosphitio 
marls  from  near  Charleston,  S.  C,  were  made  at  the  same  time,  and  these  are  exhib- 
ited with  the  other  museum  specimens  of  this  class. 

The  vcgetahlo  and  animal  fertilizers  consist  of  muck,  peat,  marsh-weedeL  seft-ireidi^ 
cancrine  and  fish  scrap,  pork  cracklin,  dried  blood,  d:c.  Specimens  of  bat  exo^ 
ment  are  also  shown ;  this  fertilizer  is  found  in  caves  of  some  of  the  inland  Soathen 
States.  The  artificial  fertilizers,  which  are  made  up  according  to  the  formnlA  of  dv 
various  manufacturers,  from  the  natural  fertilizers  enumerated  above,  next  follofw. 

The  method  generally  employed  in  this  branch  of  manufacture  is  illustrated  bja 
series  of  products  taken  frx>m  different  stages  of  the  process  as  carried  on  by  the 
Pacific  Guano  Company.  The  series  consists  of  specimens  of  raw  rock,  the  cnuhed 
and  groimd  rock^  sulphur,  niter,  and  sulphuric  acid,  the  rocks  treated  with  add,  sol- 
phate  of  ammonia,  fish  scrap,  Stassfnrt  potash  salts,  and  the  mixtore  of  the  last  dm 
in  the  fmished  products. 

Another  series  shows  samples  of  the  pixxluets  put  ui)oii  tho  madnt 
by  different  manufacturers. 

MODELS  OF  FAUM  IMPLEMENTS. 

Xo  attempt  at  an  exhibition  of  objects  in  this  group  has  ever  been 
made.  A  few  specimens,  however,  have  beeA  received  £rom  time  to  time 
and  placed  in  the  museum.  Tlie  first  to  be  mentioned  are  a  number  of 
implements  sent  from  China  in  1864.  Two  forms  of  irrigating  machines 
are  shown,  the  difterence  being  in  the  mode  of  applying  the  power,  as 
one  is  intended  to  be  run  by  men  and  the  other  by  animals.  A  &n  fiir 
cleaning  grain  is  also  shown,  probably  an  imitation  of  an  American  (X 
European  fan.  Models  of  smaller  implements  are  also  shown,  as  rakee, 
hoes,  &c.  From  the  Netherlands  the  department  secured  a  cdlectioQof 
implements  (models)  used  in  cheese  manufacture,  which  are  very  neal]f 
made,  and  are  quite  interesting.  These  comprise  all  that  are  at  piesent 
exhibited  in  this  subsection. 

DISEASES  OF  FAEM  ANIMALS— CASTS. 

Among  the  contributions  to  the  museum  from  the  Centennial  are 
seventeen  anatomical  models  in  plaster,  colored  from  life,  of  the  e^ 
throat,  digestive  organs,  &c.,  as  tliey  appear  in  cattle  that  died  of  Am 
rinderpest  or  cattle-plague  in  1867.  These  models  were  made  and  oon- 
tributed  by  Dr.  A.  T.  Verhaar,  anatomical  professor  at  the  govenuncDt 
veterinary  school  at  Utrecht,  Holland,  and  will  prove  of  great  vahe 
should  this  malignant  disease  break  out  in  this  country. 

In  conclusion^  I  would  state  that  when  the  entire  collections  of  tlM 
department  are  brought  together,  only  a  part  of  which  have  been  briefly 
mentioned  in  this  report,  the  museum  will  be  of  great  value  to  the  depait- 
ment  and  to  tlie  country.  Much  material  was  packed  away  in  the  store- 
rooms of  the  department  which  should  be  placed  on  exhibition,  in  (ader 
that  the  various  collections  designated  in  tlie  classification  may  be  prop- 
erly catalogued,  and  that  more  full  and  comprehensive  reports  on  tto 
various  classes  of  objects  may  be  made  from  time  to  time  for  publication 
and  dissemination  for  the  information  of  the  i>eople. 

TOAVNEND  GLOVEB, 
Entomologist  and  Curator  of  the  MiueHm, 

To  Hon.  Wm.  G.  Le  Due, 

Commissioner  of  Agriciilttire. 
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CROP  ESTIMATES  OP  1877. 


COBN. 

Sib:  I  present  herewith  my  thirteenth  annual  repoii}  as  Statistician: 

Eight  crops  of  maize  have  been  grown  since  that  of  1869,  reported  by 
the  censoSy  which  was  a  small  one,  and  of  these  only  two,  at  the  com- 
mencement of  the  present  period  of  monetary  depression,  those  of  1873 
and  1874  (23.8  and  20.7  bnshels  per  acre,  respectively),  have  been  much 
below  the  average  in  yield.  The  average  estimated  yield  of  these  eight 
crops  is  26.7 ;  that  of  tiie  past,  which  is  nearest  of  all  to  this  average  year, 
26.G.  The  first  three  of  the  series  were  above  this  figure,  and  the  past 
three  crops  range  from  26.1  in  1876  to  29.4  in  1875.  With  the  increase 
in  area  the  aggregate  quantity  of  either  of  these  crops  is  greater  than 
any  crop  prior  to  1875. 

The  average  prices  of  these  years  attest  the  verity  and  measure  of 
these  fluctuations.  There  has  been  a  tendency  to  depression  of  all  values, 
becoming  more  active  since  1872,  which  must  be  taken  into  consideration 
in  tracing  the  effect  of  production  upon  value.  Of  late  there  has  been  in 
operation  an  opposing  tendency  to  higher  prices,  in  the  increased  demand 
caused  by  enlargement  of  exj^orts  of  beef  and  pork  products,  and  the  ex- 
tension of  both  the  fresh  and  live  meat  trade,  which  has  prevented  the 
utter  breaking  down  of  prices  by  three  large  crops  in  succession. 

The  large  crops  following  that  of  1869  caused  a  continuous  decline  in 
price ;  first  from  54.9  cents  to  48.2,  and  next  to  39.8.  The  poor  crops 
following  compelled  a  rise  to  48,  and  then  to  64.7  cents.  Then  the  product 
rose  in  1875  to  1,321  from  850  million  bushels,  and  the  price  fell  to  42  cents. 
The  increase  of  55  per  cent,  in  product  supplied  the  current  deficiency 
and  at  once  reduced  the  price  to  35.8  cents.  The  full  effect  of  this  crop, 
with  the  surplus  added  to  one  following  nearly  as  large,  was  seen  in  a 
further  reduction  to  37  cents,  or  45  per  cent,  decrease  from  the  price  of 
1874.  Here  the  bottom  is  reached,  for  the  further  decline  of  12  mills  per 
bushel  is  only  in  proportion  to  the  small  increase  in  product.  The  tend- 
ency in  the  future  wUl  be  toward  a  gradual  increase  In  price  as  the 
wants  of  increasing  population  and  foreign  demand^  not  so  much  for  raw 
com  as  for  its  secondary  products,  press  upon  facilities  for  production. 
And  yet,  if  manufacturing  industry  does  not  revive,  and  surplus  labor 
shall  go  largely  into  competition  with  grain-growers,  there  is  yet  land 
enough  for  a  production  that  may  depress  still  further  the  value  of  com. 
This  is  a  contingency  which,  for  the  prosperity  of  the  American  people 
generally,  it  is  hoped  may  not  arise. 

The  study  of  the  philosophy  of  prices  of  this  cereal  during  this  period 
is  facilitated  by  a  calculation  of  the  yearly  supply  'per  capita^  and  a  divis- 
ion into  subperiods,  as  follows : 


Ymt. 


1870 
L871. 


BnihelB. 


sa4 

«7 


Value. 


54.9 
4&S 
39.8 


Year. 


1873 
1874 
1875 


Biuhela. 


fiSL3 
19.9 
30 


Value. 


48 

64.7 

49 


Year. 


1876 
1877 


Bnibelk 


S8L3 
fi8.9 


Value. 


37 
35.8 


From  1870  to  1872  prices  feU  rapidly  from  the  high  rate  of  1869,  as  a 
result  both  of  abundant  supplies  and  a  general  shrinkage  of  values. 
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AVheu  the  supjjly  j>cr  capita  fell  to  less  tbaii  20bu6bels  in  1874,  die  price 
rose  to  C1.7  ceuts,  ^vliile  a  subsequent  supply  of  nearly  20  bushels  brought 
the  price  within  36  cents. 

There  is  to  the  farmer  a  consolation  in  the  law  of  compensation  involved 
in  the  effect  of  quantit;^'  ui)on  value  in  production.  lu  the  years  of  low 
production  the  value;  of  each  acre  of  com  was  greater  than  in  the  follow- 
ing years  of  plenty.  The  increase  in  1875  of  liity-five  per  cent,  produced 
only  one  i^er  cent,  increase  of  aggregate  value.  The  following  tabic  pre- 
sents the  aggregate  quantity,  area  and  value,  and  the  average  of  yield  and 
value  i)er  acre,  and  price  per  bushel,  for  the  past  eight  years,  in  accord- 
ance with  the  estimates  for  each  year : 


Tears. 


Bashcls. 


1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 


Total.... 
Average 


1,094,255,000 
9*)l,Hl)8,000 

i,oy*2,7in,ooo 

9:«,  i>74,  000 

850.  H^SOO 

1,321,009,000 

1, 283,  t?27, 500 

1, 342, 553. 000 


8, 908, 749, 000 


Acres. 


38, 646, 977 
34,091,137 
35,  5.iC,  830 
39, 197, 118 
41,0n0,918 
44,841,371 
49,  033, 304 
50, 369, 113 


332,  742. 804 


Valae. 


$601. 
478, 
435, 
447. 
550. 
55.5, 
475. 
480, 


839,030 
275, 000 
149.290 
183,0-20 
043.080 
445, 930 
401,210 
643,400 


4, 024, 070, 8G0 


1,113.593,6-25 


41, 59-2, 858 


503, 008, 857 


Yield. 


98.3+ 
29.1- 
30.7-f 
23.8- 
20.7+ 
39.4+ 
26.14- 
8G.0+ 


26.7+ 


Price. 


Yihe 
pericn. 


10 


54.9+ 
48LS+ 
39.8+ 

4ao- 

64.7- 

42.0+ 
37.0+ 

as.  8+ 


115  57 
14  01 
ll« 
1141 
U« 
13  SB 
l« 
951 


45.1+ 


ISi 


It  is  assumed  by  some  political  economists  that  the  foreign  value  of  m 
exported  product  fixes  its  price  for  home  consiunption.  This  is  not  true 
of  com,  or  of  anything  else,  except  as  exportation  affects  the  equilibrimn 
of  supply  and  demand.  In  this  case  the  expoi-tation  of  from  three  to 
five  per  cent,  of  the  crop  is  too  small  an  element  ui  demand  to  affect  very 
sensibly  the  price.  Tlie  foreign  need  of  oui  live  beeves,  fresh  beef  and 
mutton,  salt  beef  and  pork,  lard,  cheese,  and  butter,  is  exercising  a  miich 
greater  effect  in  aj^preciating  price.  As  the  element  of  foreign  demand 
is  of  minor  importance,  the  home  price  is  ahnost  in  exact  proportion  to 
quantity  produced,  due  allowance  being  made  for  scarcity  or  abundance 
of  other  feeding  material  whic'h  may  be  in  part  a  substitiie  for  com,  and 
for  fluctuations  in  general  vahies  or  other  extraneous  cause  of  differences. 
This  is  shown  more  clearly  by  the  accomi)anying  diagram,  which  repre- 
sents the  quantity  in  bushels  and  average  price  i>er  bushel  of  each  crop 
Bince  18G9,  the  lines  of  quantity  and  vahie  crossing  each  other  with  each 
fluctuation.  Had  the  number  of  bushels  per  capita  been  the  same  during 
the  entire  period,  the  dechne  would  have  been  veiy  gradual,  correspond- 
ing with  the  shrinkage  of  values,  except  that  the  tendency  to  fail  wonld 
be  slightly  checked  by  the  increase  of  the  exports  of  tlio  various  products 
of  maize.  Thus,  while  in  the  first  three  years  of  plenty  the  decline  xras 
from  5-l.f)  to  31).8  cents,  in  the  latter  it  was  from  42  to  35.8  cents,  dne 
mostly  to  general  shruikage  of  values. 

In  the  early  returns  of  the  crop  of  1877  them  was  much  complauit  of 
late  planting ;  of  slow  growth  in  tbe  West  on  account  of  an  excess  of  rain  j 
of  low  tem])eratme  in  the  Middle  States,  and  of  effects  of  wet  weather  on 
the  Soutlieni  Atlantic  coast.  The  roi)lanting  of  wet  areas  in  Illinois  and 
Indiana  was  followed  by  good  growth  in  June,  checked  only  by  rank 
luxuriance  of  weeds,  dillicultto  keepimder  until  the  fine  weather  of  July 
had  fortified  the  crop  against  ordinary  i)ossibilities  of  destruction.  Im- 
provement was  generally  noted  in  July,  with  the  exception  of  some 
injuiy  from  drought  in  the  eastern  portion  of  tbe  cotton  belt,  and  from 
heavy  rains  in  some  portions  of  ]\Iississippi  and  the  eastern  part  of  Texas. 

oonfiiderable  area  was  destroyed  by  the  overflow  of  the  ArVftnBM^ 
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ich  of  which  was  replanted  either  in  cotton  or  com.  In  August  there 
re  some  southern  districts  in  which  drought  was  more  or  less  severe 
1  others  in  which  rains  were  injuriously  heavy,  and  in  portions  of  the 
5st  thfero  was  some  loss  from  grasshoppers  and  chinches,  yet  the  gen- 
l  tenor  of  reports  was  favorable.  The  average  of  condition  wa«  93  in 
gust,  and  was  remarkably  well  sustained  in  September  at  91.  In  the 
p  report  for  August  the  following  comparison  of  condition  was  made: 

8  oomparod  with  the  great  crops  of  1870  and  1872,  wiien  the  estimates  of  yield  xrere 

and  30.7  bushels  per  acre,  condition  is  now  lower  than  in  Angnst  of  the  latter  year, 

nearly  as  high  as  in  1870.    Unless  the  crop  should  bo  cut  down  by  frost,  or  the 

Qg  bo  disproportionate  to  tho  development  of  the  stallv,  these  ligures  would  indi- 

**  yield  of  5J7  bushels,  which  would  give  an  aggregate  exceeding  1,350,000,000 

Is,  the  largest  aggregate  in  quantity  ever  recorded,  but  not  the  greatest  yield  per 

.    This  is  not  given  as  a  prediction,  but  as  a  fair  rendering  of  the  returns  of  the 

I  up  to  the  present  time,  subject  to  future  contingencies. 

jid  yet  it  proved  a  remarkably  close  prediction.  There  was  no  Irost 
►ther  cause  of  marked  deficiency.  The  sum  of  local  estimates,  which 
e  wrought  out  in  detail  from  results  of  all  the  returns  of  the  year, 
le  within  half  of  one  per  cent,  of  tho  aggregate  named,  and  the  yield 
acre  was  2C.0. 

WHEAT. 

J8  the  real  status  of  com  production  was  obscured  in  the  public  mind 
the  fact  that  the  census  returns  did  not  represent  a  year  of  full  yield, 
he  average  wheat  supply  was  made  to  api)ear  too  large  by  the  re- 
is  of  a  season  of  unusual  abundance.  The  fact  was  made  manifest 
he  initiated  long  before  the  census  returns  were  tabulated,  but  the 
did  not  realize  that  the  crop  of  1869  was  one-eighth  larger  than 
iverage  and  that  such  average  crop  would  have  been  but  256  millions 
ead  of  287  millions  of  bushels.  A  view  of  this  fact  is  essential  to  a 
f>er  understanding  of  the  real  advance  made  in  eight  years, 
ho  department  average  of  yield  for  1869  was  13.5,  a  figure  since  ex- 
led  only  by  that  of  1877,  which  is  13.9.  The  highest  yield  of  this 
lod  therefore  followed  the  lowest,  10.4  bushels  in  1876.  which  is  the 
est  of  the  recorded  averages  of  the  department,  with  tne  sole  excep- 
1  of  that  of  1866  (9.86  bushels),  a  yeai'  of  disaster,  when  Ohio  did  not 
iuce  enough  bread  for  her  own  people.  Thus  the  range  of  yield 
kveen  our  best  and  worst  crops  is  only  about  four  bushels,  or  from  ten 
>urteen.  Between  the  years  of  largo  yields,  1869  and  1877,  the  widest 
3rence  in  seven  successive  crops  was  but  2.3  bushels,  from  10.4  in 
5  to  12.7  in  1873. 

he  dift'erence  in  the  supply  per  capita  has  ranged  in  this  period  from 

to  7.72  bushels,  and  the  portion  of  this  exported  has  ranged  from 

than  one  bushel  to  more  than  two.    It  is  desirable  to  have  five 

hels  for  a  full  supply  for  bread,  though  four  and  a  half  may  be  ample 

season  of  high  prices,  one  bushel  for  seed,  and  our  average  export 

lires  about  one  and  a  half  bushels.    Seven  bushels  per  capita  will 

•efore  suffice,  at  the  present  time,  for  a  surplus  for  export  of  73  miU- 

boshels.    Our  years  of  heaviest  export  are  those  of  1874  and  1877, 

n  our  supply  per  capita  has  been  largest.    That  supply  and  the  home 

68  have  been  as  follows : 


Year. 


Per  capita. 


6.13 
5.84 
Cltf 
&74 


Price. 


|l  04 
1  35 
1  S4 
1  18 


Year. 


Per  capita. 


1874 
1875 
1876 
1877 


7.10 
H.C3 
6.39 
7.78 


Price. 


lOM 
1  00 
1  03 
108 
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The  foreign  demand  is  with  wheat  an  important  element  in  lixing  the 
price,  as  nearly  one-fourth  of  the  cix)i)  goes  abroad.  In  the  past  year, 
in  the  face  of  the  heaviest  crop  known,  the  rate  was  slightly  advtmoed 
by  increase  of  such  demand. 

The  estimated  area,  product,  value,  yield  and  value  per  acre,  andpnoe 
per  bushel,  are  as  follows  for  the  past  eight  years : 


Teaw. 

1870. 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

Total 

Average . . . 

Basbels. 


235,  KP4, 700 
i:aO,  7-A!,  400 
'2VX  007, 100 
iif  1, 254,  "lOO 
30d,  102,  700 
292,  i;4i,  000 
289,  :J5G,  500 
:iG5, 094, 800 


Ajcies. 


Value. 


S;  252, 54e,  1)00 


281, 743,  CIS 


18,992, 
19,943, 
20,858, 
22,171, 
24. 907, 
26,381, 
27,027, 
26, 193, 


591 
H93 
359 
676 
027 
512 
021 
407 


$245, 
290, 
310, 
323, 
291, 
294. 
300, 
395, 


865,045 
411,820 
180, 375 
594.605 
107, 895 
580,990 
259,300 
155,375 


187,135,480   2,451,155,005 


83,391,936  I        300.394,451 


Yield. 


12.4-{. 
11.5+ 
11.9+ 
12.7- 
12.3-f- 
11.0+ 
10. 4+ 
13.9+ 


Piioe. 


fl  04.S4- 
1  S2i84- 
24.0+ 
15.0+ 
94.4+ 

oao+ 

03.7+ 
0&S+ 


1 
1 

1 
1 

1 


pefioNL 


tlSIl 
1451 

1487 
149 

lis 
nil 

10  ef 


12.0+ 


1  06.8- 


U« 


The  course  of  prices,  in  connection  with  the  annual  range  of  pr 
tion,  is  illustrated  by  Diagram  2.    The  abmpt  rise  at  1871  is  due  to  m 
fact  that  tlie  wheat  supply  per  man  was  less  that  year  than  in  any  fir 
the  past  ten.    The  annual  product  continued  to  augment  till  1874,  and 
the  i)rice  kept  its  retrograde  to  tlie  same  date.    The  \yooT  crops  of  Great 
Britain  for  the  past  three  years  have  caused  a  small  advance  in  price, 
even  for  1877,  in  whi(?h  procluction  has  outstripped  that  of  any  ft 
year.    Diagram  3,  which  shows  the  remarkable  rise  and  subsequ      m 
in  London  prices  di^pendent  on  the  exigencies  of  the  Russo-lYirk      W 
also  explains  the  iiicreiise  in  our  average  home  prices  for  the  lasi  j 
cro]). 

The  record  of  the  wheat  crop  of  the  past  year  accords  with  the  accep 
result  of  the  harvest;  the  season,  from  seeding  to  reaping,  was  bi 
with  unusual  promise  in  comparison  with  former  years.    In  the  two  j 
immediately  preceding,  the  first  reports  of  spring  were  shaded  with     •■ 
bodings  of  loss  from  freezing  and  thawing,  which  the  subsequent  vej 
favorable  we^tlier  coidd  not  entii^ely  relieve,  tis  the  result  showed  a  yi 
below  average  in  both  cases;  but  the  si)riiig  of  1877  wa«  excepti< 
exemi)t  from  all  causes  of  depreciated  ('ondition.    The  April  retui     w. 
winter  wheat  included  808  counties,  in  050  of  which  a  condition  vai; 
from  average  to  superior  thrift  was  indicated.    The  iujurj'  tifom  frost  w* 
an  inconsiderable  factor  in  condition  even  hi  the  more  nortlieni  belt.    Six- 
sevenths  of  all  the  counties  of  the  Ohio  ViUley  reported  more  than  mcdimn 
prospects.     It  was  only  a  little  less  favonible  in  Missouri  and  Kansas. 
The  presence  of  the  locust  (the  teiTible  Caloptemis  sprctu^)  was  indicsU)ed 
in  twenty-two  of  the  thirty-eight  counties  in  Kansas  reported,  but  feoB 
of  anticipated  mvages  soon  subsidcid,  and  the  locusts  themselves  (Usap- 
peared,  in  part  by  the  aid  of  man,  but  mainly  from  natuKd  causes.    Later 
returns  from  the  s])ring-wheiit  region,  in  certain  districts  of  which  locust 
had  deposited  their  eggs  in  immense  numbers,  showed  that  in  KansaSj 
Nebraska,  and  Iowa  a  portion  of  the  ova  had  been  destroyed,  while  ti» 
young  brood  hatched  i)0ssessed  an  enfeebled  vitality,  or  were  destro^ 
by  parasites  or  by  the*,  ingenious  appliances  and  i)ersistent  efforts  of  man* 
with  such  success  that  hi  few  lociUities  occiuTeil  any  serious  reductiou  oi 
the  very  general  and  remarkable  vigor  of  growth  which  charactcriied 
the  plant  throughout  the  entire  spring-wheat  region.    In  June  the  reoorf 
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if  contUtiou  stood  higher  in  nearly  all  the  States  than  in  previoas  years  j 
uid  this  promiso  was  sostainetl  in  July  in  the  more  northern  States  in 
(chich  the  crop  had  not  been  har\'e8ted.  There  were  fewer  indications  of 
raral  discontent  than  usual,  and  signs  of  grumbling  were  rare  and  faint 
Of  course  there  were  instances  of  hijury,  aa  there  ever  mast  be,  fi-om 

:h  eanses  as  the  Hessian  fly,  locusts,  rost,  smut,  winter-kilhng,  and 
au    ■  ills  to  which  wheat  is  heir. 

'ine  final  record  not  only  of  the  largest  crop,  but  of  the  heaviest  yield 
per  aero  of  the  past  ten  years,  was  in  strict  accordance  with  the  crop 
history  of  the  entbe  season. 

OATS. 

The  yield  of  oats  wa.s  larger  in  1877  than  in  any  of  the  past  ten  years, 
uid  the  aggregate  quantity  greater,  though  the  acreage  was  less  than  in 
1876.  In  the  South  tlie  crop  was  better  in  quantity  and  quality  thau  for 
many  years.  The  average  j-ield  for  eight  years  has  been  1.2  bushels 
higher  than  the  average  for  com. 

There  is  a  degree  of  parallelism  between  the  prices  of  com  and  oat«. 
In  the  years  of  average  crops,  both  of  com  and  oats,  the  price  of  oata  is 

>ont  four-fifths  that  of  com.  In  the  years  ofscarcityof  com,  ashi  1873, 
me  proportion  was  little  more  than  three-fourths:  but  in  1874,  with  poor 
yields  of  l)oth  crops,  the  proportion  was  four-flftns  again,  or  52  to  04.7 
cents.  In  1875,  with  30  bushels  of  com  to  each  unit  of  population,  the 
largest  proimrtionato  supply  of  any  of  the  past  ten  ye-ors,  the  price  of 
oats  was  seven-eighths  that  of  com.  In  1876,  with  a  low  jield  of  oats 
and  a  good  supply  of  com,  the  figures  were  35.1  and  37  cents  respectively ; 
and  in  the  last  year,  with  a  large  snpply  of  both  crops,  and  prices  of  both 
very  low,  the  normal  relation  of  four-fiftha  is  again  reached.  While  this 
is  the  relation  of  the  two  crops  for  the  whole  nation,  the  difi'erent  sections 
of  the  country  accord  diflierent  dojp'ees  of  prominence  to  these  crops.  It 
often  occurs,  for  instance,  that  in  the  South  oats  command  a  higher  price 
than  com;  in  the  East  tiio  propoilion  is  often  about  six  to  ten,  as  the 
climate  is  better  suited  to  outa  than  com.  The  following  list  of  prices  in 
States  representing  sections  will  illustiate  this  difference: 
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The  first  of  the  years  taken.  1872,  was  one  of  overflowing  supply  and 
low  prices;  1S74  a  year  in  which  both  crops  were  small  and  prices  high 
(see  price  of  corn  in  Kansas  in  a  year  of  great  scarcity);  187G,  com  more 
abundant  than  oats;  1877,  both  very  abundant  crops. 
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A  eoiisolidation  of  local  cBtiiii;ites  of  i-eceiit  years  presents  tho  foUov- 
iug  summnty : 


t™. 

Dn«bd«. 

A  cm. 

v^u.. 

yield. 

Prloe. 

per  Kit. 

ajT.S7T,4(» 

mVooo 

B«),3HI.IX» 
4K,3U4,(»0 

e.-m,a9s 
n,D(M,T<ii) 

ii.1H.1W 

io,KiT,iia 
it.ui.Mn.i 

13.  ■£«.  WIS 

(101,  tM,™ 
lUS,  370,  OSO 
Br,  315.110 
101.  ITS,  TU 
14S.M7.S* 

S5S 

US.  Ml,  ISO 

9§.  1-1- 

30.1-  - 

i&O-  '■ 
BO.  7-  - 

„    .,g. 

33.0-1- 

salo- ' 
3e.&  ■ 

igr?.:::::::::::::;;:::::::: 

10  !• 

31.  li 

a?,  a 

a3CT,<l71,IKK) 

ei,9M.ffla 

l«e,  BTJ,  110 

aiKi,8S3,l»7 

10,  OIJ,  531 

lll,034.1i0 

Q'lio  st'iisoii  was  favonble  to  barley,  except  in  California,  where  tlie 
crop  nils  much  it^ilucert.  The  later  returns  were  generally  more  dheerfol 
thau  those  of  June. 

Tlie  record  of  tlie  jield  of  baiiey  for  a.  series  of  years,  indicates  a  rate 
of  production  at  least  seveuty-five  per  cent,  greater  than  that  of  wheat, 
and  much  larger  valuation  of  product  per  acre.  The  diflerence  is  doubt- 
less increased  by  a  caj'efi.il  selection  of  suitable  soils  for  barley,  which 
ocenjties  limited  areas.    The  estimates  are: 


Y,-nr*. 

WAS 
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MS 

AcreL       1       ToiiH. 

Yield. 

Prioo. 

TlJj^P" 

8-0 
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:m  m 

,580,1136 
,Te9,WH 

4n.£4i.5s4 

59.303.5** 
99.983,  TW 
1»,S5«.IM<1 

!ia.rjs,iio 
Bs,oaie44 

Si: 

■ 

•RS 

1*1! 

»M,Sn,791 

'^^"■■"f" 

ai.BH,™ 

1.4T7,HK,j      a.V0S4>58 

ai.5f 

78.6-1- 

lS!rT+ 

The  uvci-agc  nite  of  yield  for  rye  is  sliglitly  higher  than  that  of  wheat, 
but  the  jirice  is  mateiially  lower,  making  a  smaller  peeiiniarj  retimi  per 
acre,  ft  is  generally  grown  on  less  vuluablo  land  than  that  devoted  to 
wheat.  It  is  a  nunor  croji,  not  increasing  inat^riidly  in  importance,  ex- 
cept in  the  South,  whei-e  it  is  cnlti%-ated  mainly  for  winter  pasture.  'Ib.e 
cn)i>  of  last  yeai",  like  that  of  wheat,  maintaintxl  a  higli  condition  and 
resulted  in  a  large  yield,  as  the  following  table  shows: 


r™. 

...b.,.. 

A.r.=. 

T.ilne. 

Yield. 

Price. 

Viloepa 

15.  473,  GGD 

la.sns.ixo 

11,  Bid  000 

liss 

S0.3T4.WO 

ai.i7u.iiw 

l,04H.0M 

ill 

l,41-J,l)0il 

*ia,Ha,Ri5 

19.1*3,(146 

ii.aa3.«ni 
11, 5*r.  190 

10.870.411 
13.831.000 

to  81.5- 
79.0- 
7G.»- 

SS: 

76.  BH 

•1!S 

lift. 

"S 

135.ISI,000 

P.f9«,4fl7 

A«or»-c 

10,(WI,1HO 

i,«a,307 

'*^^^ 

■"+ 
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BUCKWHEAT. 

Nearly  two-tliiixls  of  tke  crop  is  anniially  produced  in  New  York  and 
jnnsylvaDia  to  meet  the  'winter  demand  for  buckwheat  dour  iji  the  sea- 
>anl  cities.  The  area  in  bnckwLeat  is  small,  and  not  verj'  rapidly 
rtending.  The  yield  of  last  year  was  comparatively  small,  aa  shown  in 
a  following  statement: 


r«iT». 

B^... 

A^rc. 

y.l... 

Yldi    1    Trie. 

T»lu»^p« 

B.Ml,flO0 
7,637,700 

e:sas.m 

10,177,OUO 

S3n,OTa 

igi 

if 

ftlD,033 

J&a-|-'W7«*4- 

IM3S 

n!  a-  - 

ei.4-' 

15.  B+ 

T^oes-ww 

4.I9e,IMO 

5.\<li».«3 

9,010.^7 

="•'" 

fl,W7,42B 

70.8+ 

"* 

POTATOES. 

The  conditions  for  a  good  crop  were  more  favorable  than  for  many 

%,  excepting  only  1875,  when  a  plethora  of  Irish  potatoes  existed  iu 

1  as  to  which  they  are  suited.    The  Colorado  beetle,  although  still 

ing  in  the  West,  Is  now  little  feared  there ;  in  New  England  the 

iraBmoretroublesome,  but  was  generally  subdued  by  hand-picking,  the 

ication  of  Paris  green  to  a  limited  extent,  and  other  methods  of  war- 

1.    In  some  portions  of  Tennessee  the  beetle  was  very  destructive. 

ghest  condition  was  reported  in  Vermont^  New  Jersey,  Sew  York, 

tui      Ivania,  Ohio,  Mchigau,  Indiana,  and  Ilhnois. 

T     most  disastrons  season  iu  many  years  was  that  of  187C,  when  the 

re     ;e  yield  was  estimated  at  71.6  bushels  per  acre,  against  110.5  tlie 

revious  year.    In  former  years  of  low  condition  the  general  average  has 

■ely  been  below  80,  and  the  average  for  eight  years  past  has  I>een 

B.(  bushels.    The  prices  have  rangcil  fix)m  38.9  cents  in  1875  to  7ii  in 

870.    In  1870,  while  yield  per  acre  was  lowest,  the  acreage  was  large, 

1  the  price,  65.6,  was  not  so  high  as  in  1870  or  1873,  when  the  aggre- 

M     quantity  of  the  crop  was  less.    The  supply  varies  fi-om  2.25  bushels 

>.8  for  each  unit  of  population.    To  bring  the  i)rice  down  below  50 

»  per  bushel,  there  must  be  a  close  approximation  to  3.5  bushels  for 

:a  indlHdual. 
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COTTON. 


An  estimated  increase  of  breadth  of  between  three  and  four  peroeol 
was  made  in  18G7.    The  increase  is  thus  given  by  States : 


Statea. 


ISTQL 


North  Carolina 

South  Caroliua 

Georgia 

Florida 

Alabama 

Misfliotippi 

LouiMiauH 

Texas  

Arbausas 

TcDuesseo 

Indiin  Territory,  ico 

Total 


Acres, 

609,000 

945.500 

l.SAOOO 

105,000 

1,733.250 

1,076.000 

1,960.000 

1,483,500 

1,133,000 

741,000 

117,000 


11,677,350 


inr. 


PereenL 

06 

97 

96 

101 

103 

104 

106 

115 

105 

103 

107 


Atm. 

5M,M 

•n;n 


10X3    ixw,m 


In  Jime  the  condition  of  the  plant  was  lower  than  at  that  period  in  tlie 
two  ])revious  years,  but  higher  than  1871.    The  weather  had  been  too 
wet  at  the  time  of  planting,  too  cool  afterward,  and  then  too  dry  in  flie 
region  east  of  the  Mississippi.    Later  in  June  there  was  an  exo 
mhi  in  the  northern  belt.    At  the  1st  of  July  the  crop  was  at  le     k 
week  late.    It  was  making  rapid  improvement,  and  the  genersd  ave 
was  93.4  per  cent.,  whi(?h  was  4  per  cent,  less  than  in  1876,  but  7  ' 
cent,  higher  than  in  1873  or  1874.    In  Texas  there  had  been  an  ui 
amount  of  rain.    An  overflow  in  the  Arkansas  submerged  sixty  ti 
acres,  which  were  mostly  replanted  either  in  com  or  cotton. 

Insects  were  not  esi)ecially  injurious,  though  reported  casually  in  mfflf 
places.  The  cut  worm  and  aphides  were  first  reported,  and  the  cata^ 
l)illar  to  commence  depredations  before  the  1st  of  Jidy  in  Sootlien 
Texas.  In  August  the  general  average  of  condition  was  93,  a  feet  indica- 
tive of  an  unusual  harvest,  as  the  reconl  for  that  month  is  almost  alwajs 
lower  than  that  of  July.  The  States  of  heaviest  production  were  thwB 
exliibiting  high  condition.  The  only  adveree  circumstance  worthy  d 
any  serious  consideration  wtis  the  increase  of  the  caterpillar  in  TexBS} 
and  in  minor  degree  hi  Louisiana  and  farther  east.  The  loss  ftomeot* 
ton- worms  is  estimated  at  $15,000,000. 

The  season  continued  very  favorable  for  pei*fecting  the  middle  and  top 
croi)s,  and  for  picking.  The  result  was  the  largest  crop  ever  prodnm 
in  the  United  States.  The  croj)  movement  is  not  complete,  but  enoo^ 
is  known  to  assure  a  completed  record  of  at  least  3J  million  bales. 

HAY. 

The  hay  crop  of  1877  was  abundant  in  quantity  in  most  of  the  States 
The  most  noticeable  exception  was  the  crop  of  California,  whidi  vas 
about  two-thu'ds  of  a  full  crop,  on  account  of  the  severity  of  the  drougfat 
Condition  ranged  high  m  the  States  north  of  the  3Gth  parallel,  with  the 
exception  of  some  depreciation  from  drought  in  Maine,  Vermont,  Micbi- 
gan,  and  Wisconsin,  and  fi'om  locusts  in  parts  of  Minnesota.  In  the  Caw- 
linas  and  in  the  Gulf  States,  and  in  Tennessee,  the  product  was  some- 
what reduwid.  A  large  cro])  was  harvested  in  the  States  flrom  New  ToA 
to  Virginia  and  in  the  West  and  Southwest,  with  the  exceptioDS  mied 
above.  The  product  for  last  year  is  estimated  at  31,629,300  ton&ont 
irom  25,307,708  acres,  and  valued  at  8271,934,950. 
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WESTERN  MOVEMENT  OF  WHEAT  AND  CORN  GROWING. 

While  it  is  true  that  centers  of  production  of  both  wheat  and  com  are 

ving  rapidly  westward,  and  that  the  quantity  produced  in  proportion 

J      pnlation  is  decreasing  in  some  of  the  older  and  more  eastern  States, 

re  is  great  difference  in  the  rate  of  decrease  in  different  sections.    In 

uting  the  several  groups  of  States,  New  York  is  classed  with  New 

BO      7  and  Pennsylvania  as  the  North  Middle  States^  and  Delaware  is 

iced  with  Maryland  and  Virginia  as  the  South  ^Middle.    By  groups . 

product  of  wheat  j>er  capita  is  thus  presented: 


states. 


Engluid 

Middle 

Qib  Middle 

Qthem  Atlnntio 

—them -.-- 

9  VaUey 

as'lffiiimrwippi. 
„Uio 


1849. 

1859. 

1669. 

.40 

.34 

.28 

5wl0 

3.15 

3  87 

7.72 

a4i 

6.43 

1.69 

2.96 

1.83 

.69 

■    2.11 

1.70 

7.53 

10.79 

12.77 

&13 

7.02 

11.47 

S.16 

15.38 

27.73 

1877. 


.30 

3.38 

7.58 

2.84 

3.27 

10.90 

20.04 

27.49 


The  first  three  are  the  crops  reported  by  the  census  and  consumed  in 
census  years,  and  the  calculation  is  therefore  made  upon  the  enumer- 
I  po     lation  of  those  years. 

t      1850  to  1800  there  was  an  increased  production  in  the  South  and 

V      ,  and  a  decrease  in  the  northern  Atlantic  States.    In  the  next  de- 

ae  there  was  a  decrease  in  the  South,  on  account  of  the  assumed  neces- 

y  of  a  large  cotton  crop,  the  money  crop  of  that  region,  a  further  de- 

in  the  Ea^t,  a  slight  advance  in  the  Middle  States,  a  continued 

jase  in  the  Ohio  Valley,  and  a  greater  advance  west  of  the  Missis- 

The  eastern,  north  middle^  and  southern  groups  do  not  supply 

r  home  demand ;  the  South  Middle  States  have  a  small  surplus,  the 

foio  Valley  has  a  surplus  of  nearly  half  their  crop,  and  the  more  western 

i       .  produce  more  than  a  three-fold  supply  of  the  homo  demand. 

>idng  three  great  divisions,  including  in  the  first  the  Atlantic  States 

ui  Pennsylvania  and  West  Virginia,  and  allowing  the  IMississippi  to 

K        tute  the  line  of  division  between  the  second  and  third,  it  is  found 

the  actual  quantity  produced,  without  reference  to  supply  per  head 

lation,  ha«  not  declined,  but  ha«  constantly  advanced,  though 

v^ery  unequal  steps,  as  seen  in  the  following  table : 


Sections. 

1849. 

1859. 

1869. 

1877. 

Itlantio  ooMt 

*^tr»lbelt 

Cxane-Miuisaippi 

biiAhols.. 

do .... 

do 

51, 657, 020 

43,  522,  C4C 

5,306.278 

53,294,137 

94, 458,  609 
25, 352, 178 

57, 476, 371 

140,  877, 070 

89, 392, 185 

64. 344, 800 
147,  bDO,  000 
152, 860. 000 

Total 

100,485,944 

173,104,934 

287, 745, 620 

365. 094,  800 

The  increase  of  production  in  proportion  to  population  has  advanced 
Tom  4^  bushels  per  head  in  1849  to  7.87  bushels  in  1877.  From  1859 
o  1869  the  increase  was  fix)m  5.5  to  7.28  bushels.  The  proportions  ot 
.869  and  1877  were  larger  by  at  least  one  bushel  on  account  of  more 
han  average  yield  in  those  years. 
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The  percentages  of  each  cro]^  produced  m  these  sections  of  the  (btM 
uidicated  are: 


Sections. 


Atlantic  coast  — 

Centrul  l>elt 

Traus-MiKsiBsiiipi 


1840. 

1890. 

18!». 

USl 

5t.'4 

43.3 

5.3 

30.7 
54.  S 
14.7 

9B 
31 

111 
fl.1 

100 

100 

100 

IN 

Diagiain  4  shows  the  progress  of  the  movement  of  wheat  and  com  pro- 
ductiou  westward,  longitudmal  lines  dividing  the  areas  producing  equal 
vohimes  of  the  crops  of  the  four  periods  named. 

The  wheat  croj)  of  1840  was  100,485,944  bushels,  divided  into  eqnal 
volume  by  the  line  of  81°  west  of  Greenwich. 

In  1851),  173,104,924  bushels;  ce^nt^r  of  production  advanced  to  fSfi 
24'. 
"  In  18C9,  287,745,026  bushels ;  central  line  88o. 

In  1877,  305,094,800  bushels:  center  of  production,  89^  6'. 

The  corn  crop  of  1849  was  592,071,104  bushels ;  production  was  diviW 
into  equal  volumes  by  the  85th  degree  of  west  longitude. 

In  1859,  838,792,742  bushels ;  center  of  production,  SGo  SC 

In  1869,  760,944,549  bushels :  center,  88o. 

In  1877,  1,342,558,000  bushels ;  central  line,  89©  6'. 

In  tvventy-eight  years  the  movement  westward  has  been — ^for  wl 
8^  6',  or  from  the  eastern  line  of  Ohio  nearly  to  the  center  of  B 
for  com,  40  6',  or  from  the  eastern  line  of  counties  in  TTidiftng.  n 
the  longitude  of  Cairo.    Tlie  rate  of  movement  is  necessarily  doM 
little  more  than  one  degree  in  eight  years,  and  for  com  may 
slower  in  the  future,  as  the  heaviest  portion  of  the  Illinois  prodncc 
still  west  of  this  line,  and  Illinois  produces  one-fifth  of  the  natioiud  i 
The  progress  of  wheat-growing  westward,  over  large  areas  of  the 
and  plateaus  and  mountain  valleys  between  Western  I^ebraska  ana 
Pacific  coast,  must  eventually  carry  the  central  line  for  wheat  mn» 
beyond  that  of  com. 

The  percentage  of  the  whole  crop  produced  in  the  three  di 
named  has  been  as  follows  at  the  dates  specified : 


ur 


tB 


Sections. 


1849. 


At  lantio  coast 

Central  belt 

TransMisjblssippi 


30 
58 


100 


le^o. 


S4 
SI 


100 


1809L 


S7 


100 


m 


Thus  the  Atlantic  coast  jnoiwrtion  of  the  whole  production  haa  de- 
clined more  than  one-half,  that  of  the  central  belt  one-fifth,  while  that 
of  tlKMvgion  beyond  the  Mississippi  has  trebled.  Twenty-eight  yea» 
ago  th(*  i>roduct  of  the  iar  West  was  but  two-fifths  of  the  crop  of  tto 
Atlantic  coast;  now  it  is  more  than  double.  The  central  holt  excewW 
tlii>  c'onihined  i)ropoi1ions  of  both  others  until  1877. 
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Table  ihowing  the  product  of  tach  prineii/al  crop  of  the  teeerai  StatM  namtd,  fc—CaafyaA 
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tkowiiig  the  product  e/ each  principal  crop  of  Ike  teceral  SUttei  nanui,  4'c- — Continued. 
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Taift  ahoieing  the  product  0/  aaeh  jirinci>i(  crop  0/  tlie  *evenil  State»  namtd,  ^— Coutinwi 
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lag  tkt  prvdtet  of  eaeh  prineiptt  enp  of  lb  WMml  SUiUt  mmtS,  ^.— CoBtiatted, 
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idfi^  the   averoffe  cask  value  per  acre  of  the  principal  crops  of  the  farm,  taken 

together  J  for  the  year  1CT7. 
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ible  showing  the  average  cash  value  per  acre  of  farm  products  for  the  year  1877. 
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A  general  summary  shotclntf  the  cstiniaUkl  qunnHtmy  number  of  acres,  and  affffre§f9t9Ulm^ 

the  2>rinoijfKil  crops  of  the  farm  in  1877. 


Products. 


Indian  com biMhels 

Wheat ^ do.. 

Rye do.. 

Oati do.. 

Barley do.. 

Bockwheat do.. 

Potatoes do.. 

Total 

Hay tons 

Cotton bales 


Number  of 
bushels,  ico. 


1,342,55&,0(X) 

SCI,  194, 146 

SI,  170, 100 

400,394,000 

34, 441, 400 

10,177,000 

170,008,000 


9, 349, 'KM,  646 


31, 690, 300 
4,750,000 


Number  of 
acres. 


50, 369, 113 
26,  S77, 546 

1,418,90ft 
18,836,148 

1,614,654 
649,983 

1,793,  as? 


94, 942.  .173 


85,367,708 
18,600,000 


YilML 


1480, 643. « 

39ia6^n 

18.5«.» 

118. 661, 9H 


i,iii,aisH 


flTl,«H»l 


Tahle  showing  tJie  averag^i  yield  and  cash  value  per  acre,  and  price  per  bushel  or  ton,  offi 

products  for  ike  year  1877. 


Products. 


Indian  com bush. 

Wheat do.- 

J^jf^  «••••  •»■•••••••  CIO* « 

^^*UV*  ••••••  •••••••  aCIO*  • 

Barloy ...do.. 


86.6+ 

13.9+ 

14.9+ 

31.6 

81.3 


to 
1 


35.8  + 
0A2+ 
59.2+ 
89.2- 
63.9+ 
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e3 


90  54 
15  08 

8  87 

9  25 
13  64 


Products. 


Buckwheat bush . 

Potatoes do.. 

Hay tons. 


15i6+ 
94.9 
1.84 


•0  6&7+ 

44.8+ 
8  901 7+ 
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RICE. 

Rice  culture  has  not  been  a  very  flourishing  or  permanently  prosi>er- 
ous  interest  in  this  country.  It  occupies  a  very  small  area,  as  it  always 
has — ^being  confined  in  former  times  almost  exclusively  to  the  sea  islancls 
and  low-lying  shore-land  of  the  coast  of  South  Carolina  and  Georgia. 

Its  volume  of  production  is  an  inverted  pyramid,  in  1840  representing 
215  million  pounds,  187  millions  in  1859.  and  73  millions  in  1869.  Since 
this  date  there  has  been  fluctuation  ana  decline  up  to  1875,  when  an  in- 
crease of  some  10  millions  above  the  product  of  1869  wa«  secured.  The 
crop  of  1876  was  also  a  large  one,  but  that  of  1877  suflered  great  diminu- 
tion in  all  principal  districts. 

Although  patches  of  rice  have  been  grown  for  family  use  evei^where 
in  Georgia  and  South  Carolina,  below  the  mountain  altitudes,  the  com- 
mercial crop  is  produced  exclusively  on  tiie  sea-coast,  nearly  all  in  the 
counties  of  Georgetown,  Colleton,  Charleston,  and  Beaufort,  in  the  latter, 
and  Camden,  Chatham,  Mcintosh,  and  Glynn^  in  the  former. 

Only  a  moiety  was  formerly  grown  in  Louisiana,  the  only  region  in 
which  rapid  increase  is  observed  of  late,  but  half  the  crop  of  the  country 
is  now  regularly  i)roduced  upon  tlie  old  sugar-lands  of  the  lower  Missis- 
sippi. In  tine,  conditions  heretofore  referred  to  in  our  reports  have  not 
been  favorable  to  its  increase  either  in  area  or  yield  on  the  Atlantic  coast, 
while  in  the  bottom-lands  of  Southern  Louisiana  a  marked  increase  has 
resulted  in  competition  with  sugar  culture  in  the  same  district. 

On  the  Combahee  River  in  South  Carolina  the  present  crop  is  reported 
as  yielding  but  half  as  much  as  last  year.  On  the  Santee  the  yield  is 
said  to  be  but  little  more  than  nominal.  In  the  Georgetown  district  the 
damage  from  spring  rains  was  greater  than  was  anticipated.  In  Georgia 
the  CTilture  was  greatly  restricted.  The  leading  planters  on  the  Savan- 
oah  are  reported  as  having  placed  but  half  their  usual  acreage  in  this 
crop.  On  the  Ogeechee  the  area  is  estimated  at  3,000  acres  against  5,000 
in  1870,  In  Louisiana  the  shortage  is  estimated  at  nearly  50,000  barrels. 
A.t  New  Orleans  the  market  for  the  new  crop  opened  with  a  light  demand 
uid  easy  prices,  but  the  smallness  of  the  receipts  caused  holders  to 
strengthen  their  views  and  to  increase  their  demands.  Arrivals  at  New 
Orleans  for  January,  1878,  amounted  to  only  100,427  barrels,  a  decline 
af  32,093  barrels  compared  with  the  receipts  of  January,  1877.  On  the 
Lst  of  February  the  stocks  on  hand  in  this  market  were  bnt  4,000  barrels 
I  30,000  sacks.  Prices  were  firm  at  6 J  cents  per  pound  for  inferior 
i|ualities.  There  were  no  choice  samples  on  exhibition,  and  but  very  few 
af  the  No.  2  grade. 

Mr.  James  R.  Sparkman  says,  concerning  the  Georgetown  district  in 
South  Carolina : 

As  to  the  peculiarities  of  the  season  ofiectin^  this  crop  in  this  section,  I  can  confidently 
afisore  you  that  the  aggregate  as  weU  as  quality  has  been  largely  influenced  by  a  com, 
wet  spring,  and  a  late,  unusually  wet  harvest.  The  bulk  of  the  crop  was  not  seeded 
ontil  June  in  consequence  of  heavy  fit^shcts  in  April,  which  were  disastrous  to  that  por- 
tion of  the  crop  which  had  been  planted  in  March  and  the  early  part  of  April.  The  re- 
port of  the  coming  freshets  induced  a  hurried  and  slovenly  putting  in  of  the  seed,  to  be 
Sowed  up  by  the  rising  water,  under  the  hope  that  the  floods  would  subside  about  the 
time  the  lands  should  be  dried,  and  that  this  portion  of  the  planting  would  be  bene- 
fited by  the  deposit  which  is  always  fertilizing  to  our  tide-lands.    The  early  plantings  are 

"ally  covered  with  earth,  and  the  lands  then  flowed  for  a  few  days  to  sprout  the  grain, 
•  r  which  the  lands  are  kept  drained  until  the  crop  is  fairly  set,  and  then  another 
1^  1  flow  is  given  to  force  a  uniform  stand.  The  later  plantings  are  in  open  trench 
utu  the  water  put  on  until  the  grain  has  sprouted  and  taken  root,  when  air  is  given  by 

eking  down  to  the  surface,  but  holding  the  surface  moist  until  weU  rooted.  When 
Luider  "water-culture"  the  tides  are  again  let  on;  or  if  for  "dry  culture"  the  lands  are 
Olrainod  as  low  as  may  be. 

laat  week  aU  the  covered  rice  which  was  ready  for  a  dry  growth  was  seriously  in- 
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jured,  some  enliroly  destroyed  by  tbo  froslict,  vrbicli  was  accompanied  by  a  tidal  wire 
wbich  submerged  "fields  and  embanknients  so  suddenly  tbat  many  mules  and  oxca 
(working  stock)  wore  drowned  in  the  liobls.  Tbis  heavy  flooding  did  not  suludefor 
mojiy  days,  and  tbe  fresbet  being  protracted  it  was  too  lat<3  to  replant,  although  it  xfu 
then  known  tbat  the  crop  would  be  a  iallurc.  Tlie  Juno  rlco  prouiised  well,  was  of  gool 
growth,  and  ripened  long  before  wo  bad  any  cold  weather  to  ii^iiro  it.  But  asticcce- 
sion  of  rains  had  been  most  disastrous  to  the  harvest,  affecting  not  only  tho  quality  bat 
causing  a  waste  from  dropping  or  shelling  of  tbo  grain,  in  some  instaucea  at  leut  S5  to 
30  per  cent.,  in  a  few  cases  over  50  ner  cent.  There  will  bo  but  little  primt  horn  this 
region,  as  scarcely  an  acre  has  been  liarvwted  i>erfectly  dr>'  since  the  middle  of  October. 
That  which  has  been  niilled  thus  far  t;onllnus  this  statement. 

A  letter  received  from  Robert  IIabershJim*s  Son  &  Co.,  a  firm  of  high 
authority,  (contains  the  Ibllowing  statement : 

The  reason  why  less  was  planted  this  piist  year  was  owing  to  the  low  prices,  wliich 
discouraged  planters.  Rict?,  like  sugar,  retpiires  a  great  outlay.  As  it  turned  out,  those 
who  plaute^l  did  well.  Labor  is  bect)Uiing  steadier  and  more  reliable,  and  Uio  pla&ts- 
tioiLS  Hic  gt^tting  nearer  the  order  they  were  in  before  the  war.  As  this  goes  on  lower 
prices  can  be  sustained,  and  if  the  duty  is  not  disturbed  the  planters  will  gradnally  be 
able  to  stand  tbo  competition  of  foreign  rice,  and  tho  lower  prioe  which  must  come 
giadually.  At  present  we  think  the  future  look  is  very  encouraging  if  tho  present  duty 
is  not  disturbed  or  is  verj'  gnidually  roducctl. 

Bice  culture  ba«  greatly'  increased  in  Louisiana  since  the  war^  and  in 
some  localities  it  is  deemed  more  profitable  than  sugar  prodaotion. 
Many  large  plantations  now  devoted  to  rice  were  formerly  sugar  plan- 
tations. Betbre  the  war  rice  was  raised  only  in  small  patches  in  Qm 
parish  of  Plaquemines,  but  it  has  since  extended  into  vsuioas  other 
pailshes,  especijiUy  those  having  a  large  ai*ea  of  swamp  lands.  The  crop 
of  1870  was  the  largest  over  raised  in  Louisiana,  being  stated  by  Bon- 
cherau  at  176,826  barrels.  If  the  estimates  of  shortage  above  ated  be 
not  excessive  the  crop  of  1877  will  not  greatly  exceed  125,000  banrels. 
The  loss  from  high  winds  Is  variously  estimated  at  from  15  to  30  per 
cent.  A  smaller  area  was  planted  on  accoimt  of  the  low  price  of  the  pre- 
ceding crop. 

Boucherau  states  the  annual  production  of  Louisiana  for  several  years 


12,007,380  poiuids:  1873,  97,123  barrels,  or  19,424,000  pounds:  1874, 
104,093  barrels,  or  22,;538,290  pounds ;  1875, 109,264  barrels,  or  38,930,720 
pounds ;  1870, 170,820  ban-els,  or  40,669,980  pounds.  The  New  Orleans 
Price  CuiTent  reports  for  1877  a  crop  ropresentetl  by  140,785  barrels.  In 
1849,  acconling  to  tho  national  census,  Louisiana  produced  4,425,349 
pounds;  in  1859,0,331,267  pounds;  in  1869,  15,854,012  pounds,  about 
four-til'ths  of  Boucherau's  aggregate  for  the  last  year.  North  Carolina, 
South  Carolina,  and  Georgia  produced  in  1849,  204,340,572  pounds  of  a 


S^oiUi  Caroliua  rice  culture  is  practically  restricted  to  a  small  area  of  tide- 
water lands  on  the  Cope  Fear  Kiver.  Georgetown  district,  in  South  Caro* 
lina,  is  the  most  northerly  portion  of  tho  tide-lands  rice  districts  of  tto 
South,  and  supplies  most  of  the  seed  to  the  other  portions  of  our  Southern 
rice-field. 

In  1871  several  samples  of  seed  were  selected  in  Georgetown  distiict, 
South  Caroliua,  for  shipment  to  India,  to  plant  in  the  rice-fields  of  that 
country.  Specimens  of  the  produce  of  that  seed  were  subsequently  i^ 
turned  to  this  department  and  transmitted  to  the  planters  who  fiirnishel 
it.  They  were  suiimsed  to  find  tho  see<l  so  changed  as  to  be  8carcei7 
recognizable.  Tho  iufiuence  of  climate  and  soil  in  rice  culture  is  veiy 
remarkable.    Tho  experience  of  tho  South  Carolina  planters  indicatea 
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that  tlic  most  uortbcru  touo  of  tiio  rico  country  produces  the  lieiniost 
giBin. 

The  main  difficulty  ospoi-icuced  by  tlics©  planters  is  tlio  sclcctiou  of 
sectl  fi-co  from  "  volauteer"  or  "i-ed^rice.  This  is  tho  proiluct  of  the 
shattered  or  shelled  rico  left  on  the  laud  during  Iiervesting.  What  the 
gleaners  and  birds  fail  to  gather  is  returned  to  tho  Hoil  tho  following 
year,  when  it  springs  up  liko  the  other  xtlants  and  indistiuguishablo  from 
thorn.  But  the  grain  trom  such  plauts,  after  a  few  years,  becomes  loose 
lu  its  attachment  to  the  stalk,  shells  off  in  hauling  or  under  tho  acticm 
of  high  winds  before  harvesting,  especially  if  the  crop  becomes  overripe, 
rhns  this  difficulty  tends  const^tly  to  reproduce  itseltj  a  teudeucy  which 
becomes  strouger  in  pi'oportioii  to  tho  lack  of  care  in  handling  tho  crop, 
rhis  vicious  seed  is  called  "  red  "  rice  from  the  discoloration  of  the  inner 
pellicle  under  the  chafi'.  It  is  at  fli-st  a  pale  red,  but  the  discoloration 
becomes  deeper  with  each  generatiou  of  the  foul  seed.  It  is  remarkable 
that  this  seed  becomes  constantly  more  tenacious  to  the  stalk,  so  that  a 
parcel  of  rice  polluted  witti  old  volunteer  seed  will  require  from  25  to  30 
per  cent,  longer  time  in  milling  to  clear  it  of  these  red  pelliclea 

A  great  desideratum  in  rice  culture  is  to  secure  as  uniform  a  size  as 
possible  in  the  grains.  The  piuldy,  for  tbe  porpose  of  hulling,  is  ground 
between  two  stones  set  very  accurately  at  a  specific  distance  apart,  so 
calcolated  as  to  nicely  skim  the  grain  without  craoking  it.  The  success 
of  this  process  deiiends  upon  the  uniformity  of  the  grain.  Some  of  the 
India  specimens  of  grain  Irom  GoTolina  seed  were  especially  defective  in 
Qiis  particular. 

Bioe  culture  is  embarrassed  by  Be%'eial  other  difficulties,  especially  want 
oi  capital  and  lack  of  adaptation  to  the  new  conditiona  of  the  hibor  mar- 
ket Laborers  should  be  permanently  enlisted  in  this  branch  of  produc- 
tion and  acquire  familiarity  with  its  dettuls.  They  should  be  on  hand 
at  the  proper  time  to  meet  the  reqairementa  of  each  stage  of  culture. 
lie  rice-birds  will  sweep  the  crop  at  its  ripening  if  eflfectire  protection 
be  withheld.  These  difflcultiee  ore  being  met  in  many  portions  of  the 
rioo-tleld  by  a  more  intelligent  management  and  by  tbe  employment  of  a 
gradually  increasing  capital.  The  business  will  hereafter  be  prosecuted 
n  bnsinees  principles  by  those  who  are  to  make  it  a  paying  invest- 
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FLAX  AND  FLAX  PRODUCTS  IS  THE  UNITED  STATES. 

Previous  to  the  cheapening  and  gcDcral  diffiition  of  cotton  fabrics, 
xiQsequont  ajtoQ  the  in\'eDtiott  of  the  cotton-gin  and  introduction  of  cot- 
ton factories,  the  prodaotion  of  fiax  fiber  was  almost  coextensive  witb 
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the  settlements.  Outside  of  the  cities  and  of  the  homes  of  great  plantos, 
there  was  scarcely  a  housewife  or  damsel  of  whom  it  might  not  be  said: 
"She  layeth  her  hands  to  the  spindle,  and  her  hands  hold  the  distaffi" 
From  a  seiics  of  pai)ers  written  between  1787  and  1791,  by  Mr.  Tench 
Coxe,  Commissioner  of  the  Kevenuc,  and  for  several  years  Assistant 
Secretary  of  the  Ti^easury,  it  appears  that  manufactures  from  flax  and 
hemp  had  become  an  established  and  very  important  industry;  he  enu- 
merates, among  articles  "manufactured  in  a  household  way,''  seines  and 
nets  of  various  kinds,  tAvine  and  pack  thread,  sail-cloth,  tow-cloth,  white 
and  checked  shirtings,  sheetings,  toweling,  table-linen,  bed-ticks,  hosieiy, 
sewing-tlirciad,  and  seine-thread  lace.  ^Vmong  the  flax  products  "maoh 
ufactured  in  a  family  way''  in  IVIassachusctts  and  Rhode  Island,  dining 
the  first  nine  months  of  1 791,  Mr.  Coxo  specifies  25,265  yards  of  Unen 
clotli.  The  census  of  1810  i^turncd  21,211,262  yards  of  flaxen  cloths 
made  in  famihes;  of  this,  Nev»'  York  ]>roduced  5,303,000  yards;  Virginia, 
about  5,000,000;  Pennsylvania,  3,000,000;  Connecticut,  2,250,000;  Sew 
Hampshire,  1,000,000;  that  the  same  census  returned  a  production  of 
23,952,746  yards  of  ^'  blended  and  mmamed  cloths  and  stuffs,^  and  802,718 
yards  of  tow-cloth.  The  census  report  of  1860,  after  enumerating  vari- 
ous subordinate  manufactures  from  flax  or  flax-hemp,  adds :  Al£ongh 
labor-saving  machinery  for  spinning,  as  w(ill  as  doubling,  trebling,  and 
twisting,  was  then  used  to  some  extent,  l)oth  by  water  and  steam  power, 
in  regular  estabhshments,  and  some  of  these  had  been  introduced  into 
families,  this  extended  manufacture  of  flax  and  hemp  was  almost  wholly 
a  household  industry. 

In  connection  with,  and  largely  as  a  consequence  of,  the  imnsofll 
demand  for  lint  and  tow  to  be  consumed  in  multiform  fabrics  of  house 
majmfacture,  sufficient  quantities  of  seed  were  produced  not  only  for 
house  use  and  internal  commei'ce,  but  to  leave  a  large  surplus  for  for- 
eign export.  In  an  official  abstract  of  the  exports  tix)m  the  United 
States  for  the  year  ending  September  30, 1791,  Mr.  Coxe  specifles  58,492 
casks  of  flax-seed.  This  is  assumed  to  be  equivalent  to  292,460  bushels— 
that  is,  over  half  the  entire  product  reported  for  1860,  and  a  firactioD 
over  one-sixth  of  that  reported  for  1870.  Among  the  exports  of  the 
same  year  were  18,600  pounds  of  lint  and  0,850  yanis  of  tow-doth ;  but 
as  the  manufacture  of  cotton  fabiics  in  factories  increased,  this  universal 
household  industry,  which  had  greatly  contributed  toward  keeping  fiuni- 
lies  at  home,  united  and  contented,  by  afibrding  a  profitable  employ- 
ment to  both  sexes  and  all  ages,  gradually  declined  to  a  vanishing  poiot. 
One  consequence  was  that,  while  the  demand  fcwr  seed  was  rapidly 
increasing,  production  either  remained  stationary'  or  decreased.  No 
accoimt  of  the  production  of  flax-seed  was  taken  in  the  census  of  1840, 


the  Potomac  and  east  of  the  Ohio  the  aggiegate  reported  in  1850  was 
122,010  bushels ;  in  1860,  88,922,  production  having  declined  in  every 
one  of  these  States ;  in  1870, 116,861.  The  inci'ease  was  in  K'ew  York, 
which  had  advanced  from  56,991  bushels  to  92,512,  and  New  Jersey, 
which  had  advanced  from  3,211  to  6,095.  In  the  remainder  of  this  sec- 
tion the  decline  continued. 

The  five  States  between  the  Ohio  and  the  Mississippi  reported  in  1830 
238,265  bushels;  in  1860,  375,107;  1870,  1,431,415.  At  these  sncoetelve 
decennial  periods  Ohio  reported  88,880  bushels,  242,420,  and  631,891; 
Indiana,  36,888, 119,420,  and  401,931 ;  Illinois,  10,787, 8,670,  and  280,013. 
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The  States  beyond  the  Mississippi  reported  in  1850  15,976  bushels; 
L8C0,  11,253 :  1870,  143,930.  The  increase  in  the  product  of  1869  over 
hat  of  1859  was  chiefly  in  Minnesota,  Iowa,  Galifomia,  and  Oregon. 
Phe  great  increase  of  seed  in  the  decade  ending  with  1870  evidently 
1     ilted  mainly  from  the  increased  demand  for  fiber  occasioned  by  the 

ur.  Hence,  since  the  restoration  of  the  cotton  crop  and  the  return  of 
cotton  fabrics  to  nominal  prices,  the  tide  has  turned  in  the  States  east 
»f  the  Mississippi,  and  production  of  seed  and  lint  is  again  on  the  decline. 

The  State  of  Ohio  furnishes  definite  local  statistics,  which  illustrate 
he  general  upward  tendency  in  the  northern  States  east  of  the  Missis- 
ippi,  beginmng  with  the  stimulating  effects  of  the  war  and  continuing 
intil  those  effects  ceased  to  operate,  followed  by  a  gradual  decline.  From 
.862  to  1875,  inclusive,  the  annual  acreage  and  production  of  seed  and 
int  in  Ohio  were  as  follows: 


Acre*. 

BiuhelB. 

Pounds. 

53,488 
95,170 
61,661 
47,875 
97.164 
96,623 
97.820 

38^900 
624,224 
411.103 
845,650 
467,735 
726,517 
630,093 

2,389,877 
3,583,170 
1,690,033 
3,150.488 
6,997,567 
10,933,876 
IS^  033, 393 

Year. 


18G9 
1870 
1871 
1872 
1873 
1874 
1875 


Acres. 

Bushels. 

88.989 

610,758 

61.204 

449, 378 

85,863 

733,384 

72,07iJ 

457,379 

43,650 

238,510 

40,710 

868,800 

33,863 

833,653 

Pounds. 


18,722,776 

16;  464, 188 

84.447,361 

13,050,638 

5.070,788 

6,633,341 

5,385,417 


In  the  younger  States  west  of  the  Mississippi  the  upward  tendency  in 
production  as  yet  shows  no  sign  of  declining,  but  seems  to  grow  with 
iccumulating  force.  Minnesota  reported,  for  1870, 18,635  bushels  of  seed 
uid  120,571  pounds  of  hnt ;  1872,  71,752  bushels  an(J  2,903,079  pounds ; 
1873, 100,853  bushels ;  for  1876  the  official  estimate  was  125,932  bushels, 
[owa,  which  reported  for  the  census  of  1870  28,621  bushels,  reported  for 
he  State  census  of  1875  559,836  bushels. 

In  1875  Kansas  had  reached  447,864  bushels.  This  is  nearly  double 
he  quantity  reported  for  Ohio,  the  leading  State  in  I860,  and  a 
raction  more  tlian  double  that  of  Ohio  in  1875.  The  report  of  the 
^[ansas  State  board  for  1874  represented  that  the  farmers  were  in  the 

kbit  of  mortgaging  their  crops  of  seed  before  grown  to  paiiies  out  of 

I  State,  and  at  a  price  which  usually  proved  to  be  much  below  the 

I      let  price.    "  The  result  is,  that  the  crop  is  sent  to  Saint  Louis  or 

timswhere,  manufactured  into  oil,  and  sent  back  to  the  State  for  consump- 

ioTLy  with  freight,  insurance,  and  commission  added  both  ways.'' 

The  report  of;  the  Kansas  State  board  for  1875  give-s  49,358  acres  in 
:,  yielding  447,864  bushels  of  seed,  valued  at  $475,455.58.    This  gives 

I  average  yield  of  9.07  bushels  per  acre,  and  an  average  value  of  $1.06 
ler  bushel.    The  report  says : 

This  crop  is  growing  in  favor  Trith  our  farmers,  not  alone  for  the  actual  profits  of 
he  crop,  for  they  are  not  large,  but  because  that  within  about  ninety  days  irom  the 
ime  of  sowing  they  can  harv^est  and  market  the  crop,  and  at  a  time  when  little  else 
rom  among  the  growing  crops  will  bring  the  cash. 

FiEEB. — ^The  principal  causes  of  fluctuation  in  production  have  already 
>een  indicated.  The  amount  returned  for  the  census  of  1850  was 
^709,676  pounds ;  1860,  4,720,145 ;  1870, 27,133,034.  In  1850  Kentucky 
leld  the  first  rank,  reporting  2,100,116  pounds ;  Virginia  the  second, 
1,000,450;  New  York  the  third,  940,577:  and  North  Carolina  excelled 
ihio  by  146,864  pounds.  In  1860  New  York  had  gained  61  per  cent, 
md  held  the  first  rank ;  Ohio  97  per  cent,  and  was  second ;  Kentucky 
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had  lost  65  per  cent.,  and  was  third ;  Yirginia  51  per  cent.,  and  was 
fonrth.  lu  1870  Ohio  had  advanced  1,926.3  per  cent.,  and  ranked  fiist; 
New  York  141  per  cent.,  and  was  second  5  while  Kentucky  had  lost  67 
I)er  cent.,  and  Avas  eighth;  and  Virginia,  including  West  Virginia,  56  p» 
cent.,  and  was  tenth.  In  New  York,  as  in  the  Northwest,  production 
whicn  has  been  declining  in  recent  years  appears  to  have  increased  until 
after  the  close  of  the  war;  the  product  returned  in  1860  (the  census  year] 
was  92,519  bushels  of  seed  and  3,670,818  pounds  of  fiber  j  in  1874, 130,318 
bushels  and  3,927,914  pounds  were  returned. 

California  reported  in  1870  31,740  i)ounds  of  lint  and  13,294  bushds 
of  seed ;  Oregon,  40,474  pounds  and  10.988  bushels.  The  California 
State  Agricultm-al  Society  reported  in  1874  that  the  Pacific  Oil  aad  lint 
Mills  of  San  Francisco  had  for  some  years  afforded  encouragement  to 
flax  culture  for  the  seed.  The  price  paid  was  3 J  to  4  cents  per  pound, 
and  at  that  rate  the  culture  for  the  seed  alone  had  proved  quite  remunera- 
tive. The  same  report  is  authority  for  the  statement  that  in  Ore^n  tiie 
Salem  Oil-Mills  had  promoted  the  culture  by  like  inducements  with  like 
results ;  also,  that  the  culture  of  flax  for  the  fiber  was  receiving  enconr- 
agement  and  proving  successful. 

The  State  report  i'or  1876  does  not  return  the  flaxseed  produced,  and 
does  not  credit  any  flax  to  Santa  Clara  County,  but  credits  to  San  Benito 
761  acres;  San  3Iateo,  125;  Santa  Barbara,  200;  and  Santa  <>iiz, 641; 
making  a  total  of  1,730  aiires,  yielding  2,239,800  pounds  of  lint.  TLis  is 
an  avera  gc  of  1 ,293  pounds  per  acre. 

MANTJFACTUKES. 

The  statistics  of  IJjix  manufactures,  as  repoiled  in  the  census  of  1S70, 
cure  as  follows : 


Lociilitics. 


Kinds  of  product. 


niinois Dressed  flax 

IndiAna do 

Silichizan do 

New  .Tflrsey do 

Now  York do 

Ohio : do 

OroKon • do 

Penusylvania ' do 

Vermont j do 

WiscouBin ' do 


Total. 


MaBaachanetts :  Flax  and  linen  goods 

IMicbicau  ■ do 

New  Homiiifthire ' do 


New  Jeraey 
New  York  ... 
I*eiinflylvani:i 
Khodo  Island 


Total. 


do 
.do 
.do 
.do 


TllinoU '  Bagi^inj; 

^liHSouri .do  - 

Objo do  . 


Total. 


s 

B 

•s 

1 


5 
1 
1 
3 
4ti 
27 
1 
3 
1 
2 

lo 

~T 

1 

1 

1 
o 

1 
1 


10 


3 
8 

7 

11 


s 
•a 

04 


ti.OOO 
4.(K)0 
G,t)0O 
IPO,  7^ 
2-10,900 
P,57l 

io.4r)0 

2,500 
15,000 


524, 701 


0(^2,000 

4,5U0 

93, 750 

110, 500 

»0,000 

15.000 

1,000,000 


2. 315, 750 


125,000 

1,200,000 

848,500 

1,073,500 


•S 

• 


« 

-a 


$31,750 

3,300 

:l,CGO 

21.000 

106,545 

136^500 

225 

10,155 

1.540 

3,850 


383,534 


336,170 

886 

132,000 

115,796 

96,562 

2,400 

128,000 


811,  TO 


136,000 
"423,100 
t289,033 

848.188 


I 


a 
-A 
> 


191,400 

5,711 

33,» 

fiB4.»S 

3ii^4B& 

&98I 


815,010 


i;S|CM 
246k  oas 

168.900 

l^OM 
374,400 


i,7eikW 


990.000 
750,2 

aci»3o 

l,68ik<M 
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Localities. 


Kinds  of  proUact. 


ioat. 


'^ 


tiasetts 

in 

Dta 

rscy . . . 
)rk 


Ivania 

Ww-  •  •  • 

It 

ft 

sin.... 


otal 

rand  total 


lilntoed-oil 

do ..... 

do.... 

do.... 

do.... 

do.... 

do  .... 

do.... 

do.... 

do.... 

do.... 

do   ... 

do.... 

do.... 

do.... 

do.... 

do   ... 

do.... 


1 

0 
7 
4 
1 

a 

2 
1 
1 
1 
0 

23 
1 

15 
1 
1 
1 
I 


81 


92 


a 

•a 


33,500 
545,500 
366,000 
143,500 

80,000 
145.000 
200.000 

20,000 

80,000 

12,000 

57fi,  600 

1, 090, 9C7 

51.439 

710. 100 

450 

10,000 
400 

25.000 


4,  111.  456 


8,  €25, 407 


i 


20,800 

924,282 

534,969 

199,530 

70,000 

371,400 

914.000 

10,000 

43,328 

9,000 

2,141,360 

1,537.290 

16,750 

798,583 

300 

25,000 

350 

35.000 


7. 651, 642 


9,  094, 122 


30,000 

1,154,033 

600,912 

240.338 

78,000 

478. 125 

1, 003, 610 

19, 200 

58,141 

10,700 

2, 763, 455 

1,  840, 040 

30,900 

1,043,534 

525 

32,000 

540 

64,175 


9, 448, 2^8 


13, 630, 7J8 


*  Nearly  23  per  cant,  of  the  material  is  hemp. 


t  The  materLM  is  exclasirely  tow. 


)hoald  bo  borne  in  mind  that  some  portion  of  the  material  used  in 

►roduction  of  flax  and  linen  goods  was  imported ;  also  that  the 

I  of  the  products  of  dressed  flax  is  reported  in  the  value  of  flax 

inen  goods  produced. 

3  manufacture  of  linseed-oil  in  tlio  sea-coast  region,  mainly  from 

:ted  seed,  has  greatly  increased  in  t^vcnty  years,  but  its  most  rapid 

ice  was  between  1850  and  18G0. 

3  amounts  and  values  arc  as  follows : 


Stotes. 


>rk 


tiasctts . 
Ivania . . 


1870. 


3di, 


•1 

ky.... 


Gallons. 


i,  844, 900 

1,215.299 

804, 444 

791.000 

738,  850 

492, 840 

360,000 

208, 000 

160,  (00 

60,000 

67.391 


Value, 


13,  C03, 4.25 
1, 565, 149 
eOfl.  644 
715.  POO 
7-8.  4:»0 
4G5, 4TJ 
330,  S.'iO 
198,000 
1:K),  000 
60,000 
157,  485 


nitedSUtca I    6,&19.7:;0  i    7.239.773 


1860. 


Value. 


12, 513, 874 
759, 60 1 


957, 500 

1,  033, 083 

81.702 

237,000 
18,100 
43,000 
32,000 

309,980 


5, 985,  843 


1850. 


Value. 


|.'>14, 670 

448,455 

4.600 

297,500 

313, 704 

38,725 

8,900 


65,000 
106,000 
222,380 


1. 948, 934 


3  imports  of  flax  products  were  comparatively  uniform  from  1850 
Goy  T\ith  the  exception  of  those  of  1802.  Those  of  1857  were  the 
3t  of  this  period.  They  averaged  less  than  $10,000,000  per  annum 
g  the  first  year  of  the  war,  which  was  less  than  those  of  any  similar 
I  between  1850  and  18G0.  Since  1865  the  average  value  of  imports 
oubled.  The  following  is  a  complete  enumeration  of  all  such  im- 
in  detail,  compiled  from  official  reports  of  the  Treasury. 


miiiiiitmmtmfMmmm 


;{8%  i--"''"a^=2VS^SS 


REPORT  OP  THE   STATISTICIAN. 


181 


The  only  domestic  product  of  flax  exported  in  recent  years  in  quantity 
worthy  of  notice  is  oiJ-cake.  The  export  of  that  amounted  in  value,  in 
1860,  to  $1,609,328 ;  in  1870,  to  $3,419,288;  in  1876,  to  $5,138,300. 

The  exports  ag^gate  a  very  small  amount,  with  the  sole  exception 
of  the  item  of  oil-(^e,  which  now  makes  a  very  respectable  figure. 

Value  of  the  exports  of  flax  and  iU  manufactvmkfrom  the  United  Statee, 


V 


Baw: 
Kannfactarea,  by  the  yard. 

Other  manaf<ictare8 

Flazaeedor  Linseed 

Limieedoil 

OU-cake 


Foreign. 


Domestic 


Flaxseed 

Maoafkctarea  of. 

Lineeedoil 

Oil^cake 


Total 


1850. 


1110,551 
19,327 


1,300 


4,040 
11,770 


146,994 


1860. 


1119, 416 

61, 195 

4,395 

8.639 


3,810 


S6,799 
1. 609, 328 


1. 827, 582 


187a 


$13,602 
121,970 


13,304 


120 


82,913 
3. 419, 288 


3, 591, 197 


Flax  febeb  fob  bagging. — ^About  the  time  the  war  closed  a  prom- 
ising industry  was  commenced  at  Saint  Louis  and  its  vicinity  in  manu- 
facturing bagging  from  coarse  flax  fiber.  The  following  account  of  its 
rise,  progress,  and  decline  is  principally  gathered  from  statements  of  the 
traae  and  commerce  of  Saint  Louis  by  tiie  Merchants'  Exchange.  Ee- 
ceipts  of  flax  tow,  mostly  for  home  consumption  in  manufacturing  bag- 
ging, were  first  separately  reported  in  1867,  when  they  amounted  to 
3,169  bales.  There  was  an  annual  increase  up  to  1872,  when  they 
reached  17,369.    In  1873  they  declined  to  14,160;  in  1874,  to  1,124. 

The  report  for  1868  represented  that  bagging  made  of  flax  tow,  wherever 
tried,  was  used  in  preference  to  the  imported.  That  for  1869  said,  '^As 
great  improvements  have  been  made  in  the  machinery  employed  in  the 
manufacture  of  both  hemp  and  flax,  it  is  confidently  predicted  by  some 
engaged  in  the  trade  that,  if  the  rate  of  duty  on  foreign  bagging  is  left 
as  it  is  at  present,  within  a  year  or  two  bagging  made  in  this  country 
will  be  exclusively  used.''  It  was  estimated  in  the  same  report  that  the 
flax  fiber  grown  in  the  West  annually  equaled  75JD00.000  pounds,  less 
than  one-fifth  of  which  was  utilized.  The  great  difficulty  in  the  way  of 
utilizing  this  raw  material  is  the  cheapness  of  imported  jute,  winch, 
though  having  only  half  of  the  tensile  strength  of  flax,  can  crowd  it 
from  the  market  if  unprotected,  since  it  is  grown  where  labor  costs  not 
over  ten  cents  per  day,  and  is  shipped  to  Boston  and  New  York  from 
Calcutta  at  less  cost  than  flax  fiber  can  be  from  Saint  Louis.  Complaint 
is  made  that  since  the  close  of  the  war  and  decline  in  the  price  of  gold, 
such  importations  had  already  nearly  destroyed  a  rising  industry-  in  man- 
ufacturing flax  fibers  in  the  Eastern  States,  and  consequently  a  rising 
market  for  flax  fiber  grown  in  the  West.  The  report  concludes  by  aflirm- 
ing  that  the  Western  farmer  needs  a  little  encouragement  in  tlie  way  of 
profitably  utilizing  this  vast  product  of  intrinsic  value,  now  wasted,  and, 
'*  in  justice  to  this  section  of  our  country,  demands  that  no  adverse  legis- 
lation be  allowed  to  interfere  with  the  ftUl  development  of  this  great 
agricultural  interest" 

The  report  for  1870  states  that  within  three  years  more  than  twenty 
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ixictx)ries,  principally  in  tlie  West,  had  been  put  iu  operation  for  maun- 
facturing  bagging  from  flax  tow,  iiaving  a  capacity  tor  15,000,000  yaid* 
per  aumuu,  a  (|uautity  sufficient  for  covering  2,250,000  bales  of  ootton 
It  also  claims  that  the  business  operations  of  that  year  bad  coneluidvely 
settled  the  point  that  bagging  ftx)m  flax  tow  takesprecedeuceof  all  other 
kinds,  for  these  reasons :  it  is  the  strongest,  wiU  not  rot  so  quickly  firom 
exposure  as  other  kinds,  a^,  in  proportion  to  weight  aiid  quality,  is  the 
cheapest.  A 

But,  notwitlistanding  tliSF promising  outlook,  jute^  for  a  time  at  least, 
has  superseded  both  flax  and  hemp  in  the  increasmg  manufactures  of 
bagging  at  Saint  Louis.  The  first  receipt  of  jute  reported  was  10,325 
bales  m  1874.  This  was  increased  to  21,100  in  1875,  and  30,542  in  1876. 
The  product  of  bagging  at  Saint  Louis  in  the  Latter  year  was  6^000,000 
yards. 

'  IvEGENT  LOCAL  STATISTICS. — Local  information  from  many  of  the 
principal  flax  counties  has  been  received  during  1877,  from  which  it 
appears  that  i^roduction  is  not  at  present  advancing,  except  in  the  more 
Western  States,  in  which  expeiiments  by  new  settlers  are  being  tried 
with  some  success. 

Ill  Kansas  a  marked  advance  is  noted  since  1870.  In  1859  there  weie 
reported  1,135  i)ounds  of  tiber  and  11  bushels  of  seed.  In  1870  die 
record  stood  1,040  pounds  and  1,553  bushels.  Li  1876,  by  the  State 
retunis,  nearly  every  county  in  tlie  State  repoi-ted  seed  for  oil-making, 
aggregating  501,081  bushels,  grown  on  59,138  acres,  the  crop  valued  at 
$802,237.    Yield  per  acre,  8.4  bushels. 

Minnesota  in  1859  reported  but  118  bushels  of  seed  and  1,985  pomidi 
of  fiber ;  in  1 809, 18,G35  bushels  of  seed  and  122,571  pounds  of  fiber.  The 
State  record  of  1874  shows  an  area  of  19,715  acres  in  flax,  yieldiDf: 
109,043  bushels  of  seed,  or  5.5  bushels  per  acre.  The  crop  of  1876  averaged 
7.50  bushels  per  acre,  though  ne^arly  one-sixth  was  damaged  by  grass- 
hopjx^rs,  the  estimated  loss  being  22,035  bushels  from  this  cause;  flw 
crop  gathered  125,932  bushels. 

Iowa  is  credited  with  095,518  pounds  of  fiber  in  1809  and  88,621  bushels 
of  s(?ed.  Tlio  product  of  seed  in  1870  is  estimated  in  the  State  report  at 
725,000  bushels.  Johnson,  Linn,  Benton,  and  Black  Hawk  are  comitieB 
l)roniinent  in  this  industry. 

These  tlgures  contrast  with  the  decline  exhibited  iu  more  eastern  States, 
as  Ohio,  where  the  i)r(Kluct  of  seed  has  fallen  from  733,384  in  1871  to 
*^^4.029  in  1870,  and  the  liber  from  24,477,301  to  3,812,397  pounds, 

The  products  of  Ohio  tlax,  and  their  comparative  amount  and  valnc, 
«^x?n  in  detail  in  local  rei)orts,  as  follows: 


• '.  ••» 


:iu,'Jc:  Tlio  products  of  the  flax-mill  are  not  stated.  The  oU-mill  produces  100,000 
4<'.l(>us  of  oil,  wortli  55  renin  per  j^allon,  aud  1,000  tons  of  oil-cako.  IVayne  consnnufl 
OU  tons  of  llax  and  pn)due('S  150  tons  of  tow  wortli  $6,000.  Warren  :  ITio  fiber  utilized 
H  Hold  to  i>:ipor  nijikors.    Tlie  scvd  is  phippcd.    No  farmer  raises  flax  as  a  Bpecialtjor 


\d  thon;rii  the  crop  paid  well  it  \v:lh  tlionght  to  bo  exhanstingto  tlio  land:  and  now  odd 
•  ay  travel  hundreds  of  niili's  in  the  eounly  and  not  see  aflox-ficld.    Ashland:  AprhI* 

•t  of -2,1350  tons  of  st  raw  is  all  utilized  in  mannfartnring  coarse  liber.  Delatrarr:  Undtfr 
,.»r('nHiient  proleriion  the  tlax  industry  increased  rapidly.  In  IWIJ  Iho  product  WM 
*7,(W0  bushels  of  seed  and  about  1,000  tons  <»f  straw,  HO  per  cent,  of  \rhich  wiui  rnann- 
sMrtured  into  tow,  *'Iiut  the  withdrawal  of  povemment  protection  luis  knocked  ths 
•ax  industry  in  the  head  completely."  The  price  of  the  straw  has  fallen  moro  tiian  60 
^r  cent.,  and  consequently  less  thaii  half  is  now  utilized.  Of  the  4  flaz-miUs  faranBAj 
rt  -^T>-»-af5"i  *V'  1  <im<inAr  onAg  t^iti  nlK)nf  onc-fo^irth  of  the  time,  producing toirirUdi 


REPORT  OP  THE  STATISTICIAN.  183 

low  fioUs  for  ouly  2^  cents  i>er  pound.  Tlio  largest  one  has  been  con^'e^ted  into  a  fac- 
ory  for  monnfactaring  imported  jute  into  bagging.  Hancock  produces  60,000  gallons 
»f  oiL  worth  60  cents ;  600  tons  of  oil-cake,  worth  $33  per  ton ;  120  tons  of  tow  and 
iut  (m>m  325  tons  of  straw),  worth  $60  per  ton. 

In  CarroU  Oountijj  Indiana,  flax  straw  was  worth,  in  1877,  $4  to  $6 
[)er  ton  in  manufacturing  tow,  of  which  200  tons  were  used.  The  price 
in  Huntington  ranged  fo)m  $4  to  $7.  In  Will  County^  Illinois,  a  cor- 
respondent says  that  '^the  last  census  rex)orted  10,717  bushels  of  seed, 
but  now  there  is  not  enough  grown  to  be  worthy  of  mention.''  Joe  Daviess 
is  credited  with  a  product  of  400,000  pounds  of  tow,  selling  by  the  bale 
it  2  J  cents  per  pound.  Kankakee  produces  3,000  barrels  of  oil  and  1,000 
tons  of  oil-cake.  De  Kalh  utilizes  a  portion  of  tow  for  upholstering,  at 
J40  per  ton.  The  flax  crop  is  ftivorably  regarded  by  one  reporter  in  Will 
County  2^  a  preparation  for  wheat,  reducing  the  labor  of  '^putting  in" 
25  per  cent. 

Johnson  County ^  Iowa,  "produces  80^000  gallons  of  oil,  and  800  tons 
of  oil-cake,  worth  $33  per  ton,  and  furnishes  stock  for  a  paper-mill"  and 
for  rope-making.  Marshall  makes  100,400  gallons  of  oil,  and  1,104  tons 
(ul<^e,  which  was  sold  last  season  for  $30  per  ton. 

The  price  for  seed  varies  with  the  distance  from  mills  and  the  sharpness  of 

l-pro         ors  in  making  contracts  for  seed  grown  from  seed  furnished. 

iteuwt  County^  New  York,  the  price  last  reported  was  $1.60  per 

i;      .40  in  Yates.    In  Ohio  last  vear  the  range  is  from  90  cents  in 

n      8  to  f  1.60  in  Warren  and  Morrow ^  $1.35  in  Wayne^  $1.30  in  Delaware^ 

j!«ftin  Trumbull^  Williams^  and  others,  $1.10in  Hancockj  $1  in  Shelby.  In 
LB  there  is  a  similar  range— from  90  cents  in  Wabash  to  $1.50  in 

(  -vu  ;  in  Illinois,  from  90  cents  in  Ford  to  $1.40  in  Cook.  In  Iowa  the 
low  reported  price  is  $1.10  in  Johnson,  the  highest  $1.33  in  Marshall. 
vi  •  County y  in  New  York,  the  seat  of  linen  industry  in  this  coun- 
try, u  produces  and  manufactures  lint.  There  were  reported  last  year 
twenty  mills  for  dressing  flax  and  two  for  manufasturing  yam  and  twine. 
Eho  ter  consume  3,000  pounds  of  fiber  daily  when  running  on  fuU 
til  Much  of  the  fiber  used  here  is  imported  from  Canada  and  Europe 
it ;  cheaper  than  farmers  here  are  willing  to  supply  it.    The  yield  of 

t     1  nauve  product  is  about  300  pounds  of  lint  and  100  of  tow.    A  mill  is 
itioned  in  Herkimer  which  uses  but  40  tons  annually,  valued  at  $8 
p      ton,  and  employs  only  two  hands,  cheese-dairying  having  almost 
snuiely  superseded  flax  culture. 

Among  the  obstacles  in  the  way  of  profitably  growing  the  fiber  are 
Uie  following:  First,  the  want  of  a  regular  and  accessible  market. 
Second,  the  labor  involved  in  pulling  flax  on  a  large  scale  is  greater 
than  can  be  secured  at  the  proper  season  at  wages  which  will  leave  any 
margin  for  profit.  Third,  the  process  of  "rottmg"  or  eliminating  the 
fiber  from  the  stalk  "  in  the  old-fashioned  way"  is  tedious  and  thought 
to  be  unhealthy.  Fourth,  most  farmers  do  not  sufficiently  understand 
the  rottinff  part  of  this  process,  and  are  therefore  very  Uablo  to  injure 
the  fiber  oy  some  failure,  either  in  method  or  degree.  Fifth,  the  pro- 
cesses of  breaking,  scutching,  and  hackling  by  hand  are  very  disagree- 
able, necessarily  involving  the  operator  in  an  atmosphere  thick  with  dust 
and  dirt-,  and  yet  requiring  skilled  workmen,  such  as  it  is  often  quite 
impracticable  to  secure.  Sixth,  owing  to  the  dieapness  of  labor  in 
Europe,  it  is  impracticable  to  compete  with  European  production  with- 
out more  protection  by  legislation  than  is  at  present  granted.  The  com- 
plaint is  made  that  flax-growing  has  received  much  less  legislative  en- 
couragement than  either  wool  or  silk. 

Bmt  whatever  tf  weight  may  be  attached  to  t^s  list  of  discourage- 


184    EEPOET  OP  TUE  COMIOSSIONEB  OP  AQEICOLTDEE. 

meats,  they  stave  all  to  be  met  and  overcome  in  European  ptoductm 
oxwpt  that  of  bifiher-priced  labor,  which  ma,y  in  part  be  coonterbaluicea 
iu  this  country  by  cheaper  real  estate,  both  for  prodaction  and  for  mano- 
tiictures,  cheaper  water-iwwer,  ftiel,  machinery,  &c. 

The  existing  rate  of  duty  on  Qas  and  its  prodnctioas  is  as  folltm: 
Flax  straw,  @5  per  ton ;  flax  not  hackled  or  dressed,  $20 ;  baokled,  kmntiL 
an  dressed  line,  $40j  tow,  $10;  blown  and  bleached  linens  and  otbet 
manufactures  of  flax,  or  of  which  flax  shall  be  the  component  mBtoial 
of  chief  value,  valued  at  30  cents  or  less  per  square  yard,  3fi  per  cent 
ad  valorem ;  valued  above  30  cents  per  square  yard,  40  per  oeni  ad 
valorem ;  flax  or  linen  yams,  threads,  twines.  &o.,  30  to  40  per  cent  ad 
valorem,  EiceonlinK  to  value  per  ponnd,  &e. ;  flax-seed  20  cents  per  bnalwl 
of  50  ponniLs ;  flaxseed  oils,  30  cents  per  gallon  of  7J  ponnds. 

OVli  AGiaCULTUItAL  EXPOBTS. 

In  the  Keport  of  Agiieiilture  for  1862  a  compilati<Hi  from  the  officii 
reports  was  made  by  the  undersigned  of  the  distinctiTedy  agricnltnnl 
exports  of  thirty-Heven  yeuTR.  A  eimilar  compilation  acad  amJyBiB  has 
been  continuctl  since,  until  the  record  extends  to  fifty-two  years. 

These  exports  are  divided  into  five  classes :  Animals  and  Uieir  piodnds, 
breadstnfls,  cotton  (including  its  manufactures],  wood,  and  miacellaoeoiu 
products.  Necessarily  the  extension  of  raw  materials,  as  mannfbctond 
meat-products,  lumber,  vegetable  oils,  must  be  considered,  and  the  diiect 
manul^ctni'O  of  a  single  and  uucombined  product  of  the  farm,  to  rends 
it  available  for  exportation,  was  deemed  for  this  purpose  an  agiicaltmal 
product. 

A  recapitulation  of  the  facts  of  this  exportation  will  be  m<»re  iate%i' 
ble  and  satisfactory  if  they  are  gronped  in  periods  of  five  years.  ^ 
ligurcs  are  the  average  per  annum  for  each  period: 


Ferloda. 

lAnimalaoDd 
1     tboirprod- 
1     DC  In. 

■^..„, 

0...... 

WooJ,  &c. 

\^^ 

&6^tm".'.V. 

ill 

S:gS 

7i.BS0.B58 
&5,SW.837 
107,S28,3OT 

tiR.eai.sifl 
M.ara.«B 

60,815.301 

l(a,M7,<»s 
soamliS 

|3.1!X,S0I 
3,430,009 

t.wa.im 

6,fl4M!7aT 

ItSS 

aa,r)0,«M 

tei«8,3TS 

1,  MB,  751 

i5,«a,ae« 
Mluilier 

34,  NO,  Sit 

l8G,Sn,)ll 

361.  in,  W 

46*,7un' 

MO^I^ 

»1-IH05. 

fOi-iinu 

I  Uk--  .iilvanee  has  been  reiaarkable,  progress  without  a  fklteiin^  stq>, 
■^.^;«J)t  in  the  period  ibllowing  the  great  financial  depression  which  re- 
■■■Itwl  from  die  great  monetari,' crash  of  1837,  when  the  exports  of  cotton 
jieatly  declined.  The  average  for  the  last  of  these  ten  periods  is  neariy 
"n  times  that  of  the  first. 

Tie  rapid  increase  of  our  foreign  trade  illustrates  strikingly  the  prog- . 
-oS  of  iwpulation  and  industry.  Diagram  10  represents  uie  oonrse  of 
.«T«ipi-si  (Mi(l  imports,  by  decades,  from  1790  to  the  present  time. 


DIAGRAM   X. 


ImportB  and  Exports  of  the  United  States  in  decades  from  1790. 

SCALE:  1300,000,000  per  !^ill0ll. 

iTontuism     isw-m       isnj.?!      iwooo,      isjo-m.       imo-so.      ia»«i      lanMii      inn-ir. 

•4 

400,000,000 

4 

200,000,000 

1 

4 

000.000,000 

3 

800,000,000 

/ 

H00,000,000 

/ 

n 

,400,000,000 

/ 

s 

200,000.000 

/ 

n 

000,000,000 

/ 

s 

,800,000,000 

// 

s 

,800,000.000 

/ 

s 

,400,000,000 

i 

/ 

s 

,300,000,000 

/ 

a 

000,000,000 

/ 

300,000,000 

/ 

600,000,000 

/ 

400.000.000 

• 

/ 

200,000,000 

/ 

000,000,000 

— -^ 

800,000,000 

/ 

600,000,000 

^- 

// 

.'"' 

' 

— 

400,000,000 

1 

„™. j 

' 

1 

__ 

BEPOBT  OF  THB  STATISTICIAN. 


185 


the  exports  of  agricultural  products  of  the  United  States,  with  their  immediate 
ires,  for  the  ttco  fiscal  years  ending  June  30, 1877,  compiled  from  the  Treasury 
Comtfierce  and  Navigation, 


Pzodoota. 


knd  fowls. 


.nnmbor.. 
...  do.... 

....do 

....do.... 
....do.... 


,  ivory-black,  &.o ponnds . . 

boDodast cwt.. 

ponnds.. 

or-akina 

poands.. 


infaotuTed 

aotarofl  of 

sUds  other  than  furs 

ot  specified poanda. 

ioand  other  fine 

jid  shoes pairs. 

ry  and  harness 

nannfactnrea 


gallons.. 

tnimal do 

luid  tiama..... ponnda.. 

resh do.... 

Ited do 

do 

do.... 

laedmilk 

dozen.. 

ponnda.. 

t,  fresh do.... 

do 

eed  meats 


led  and  toilet 

ler ponnda.. 

do 

do 

id  fleece do.... 

a do.... 

nannfactnres 


)  of  animals  smd  animal  matter. 

d  other  preparations : 

bnshela.. 

blacoita ponnda.. 

boshela . . 

barrela.. 

bnshela.. 

do — 

barrela.. 

bashela . . 

ir barrela.. 

U  tnrain  and  pulse 

MLrationa  of  grain 

1 ponnds.. 


1876. 


Qtuuitity. 


(8,044 

51,593 

S,030 

1,7b* 

110, 319 


686.635 

40,438 

1, 513, 475 


84,288 


31, 947, 001 
"""263,*50i 


146,323 
28,631 

327,730,172 


36, 596. 150 

4. 644, 894 

97,676,264 


37,807 
168, 405, 839 


54, 195, 118 


10, 057, 478 

72,432,775 

218, 610 

104.768 
8,315 


317. 781 

18,066,469 

49, 493. 578 

354,840 

1, 466, 828 

543,841 

7,553 

55,073,123 

3, 935. 518 


e  of  breadatnfb,  &o 


439, 991 


mano£(bctnrea : 

ponnda. 

lannfactnred do  .. 

oda yarda. 

do... 

aannfactnres 


2, 644, 791 

1, 488, 760. 543 

16. 488, 814 

59, 319. 867 


a  of  cotton,  &c. 


Yalne. 


1670.042 

1, 110. 703 

334.964 

884,860 

171. 101 

24,617 

29,871 

69,159 

229.311 

4,398,883 
5,798 

310,761 

6,254 

S.  905, 921 

8,394,580 

948,980 

368,633 

87,730 

209,062 

149, 156 
24,498 

39,664,456 


3,186,304 

1, 109. 496 

12,270.083 

118.549 

8.300 

28,489,485 


5,744,088 
998.058 

11.007 

673.  TJ8 

6, 734, 378 

69,187 

13,845 

6.586 

389,803 


113, 941, 509 


810,586 

638,580 

33,865,8H) 

1.305.087 

588^583 

480,083 

39,054 

68,388.809 

84. 433, 470 

1, 136, 515 

707.  478 

30,918 


131,813.471 


941.803 

101,717,459 

1, 455. 468 

5,314,738 

958.778 


«= 


800,383.840 


1877. 


Qoantitj. 


65.107 

50.001 

2,048 

3,441 

179, 017 


064,  l<j4 

70,780 

1,616,163 


157,246 


25,182,936 
""382,650 


1, 377, 244 


347.305 
19,932 

460,057,146 
49,210,990 
39, 155, 153 
21, 527, 248 

107,643,300 


37,606 

234, 741, 833 

349. 368 

69,671,894 


10, 196. 939 

91,  478.  803 

307,091 

9,313,379 
83,479 


1,  186, 129 

11,955,907 

70, 8C0, 983 

447, 907 

3, 071,  403 

8, 189. 388 

7,989 

40,431,684 

3, 343, 665 


3. 394, 724 

1,441,974.406 

^  601. 304 

76, 769. 147 


Valae. 


1699,180 

1,593,0^ 

301, 134 

478,434 

234,480 

18,895 

28,711 

181, 493 

234,408 

3, 836, 579 

30,679 

338,487 

35,506 

3, 113, 883 

6,^16, 373 

1,880,225 

548,479 

94.085 

748,300 

881,551 
19,720 

49.512.419 

4,552,523 

2, 950, 958 

4, 424, 616 

19,729.615 

183.801 

9,7^ 

85,562.665 

36.480 

6,896.414 

4, 547, 319 

11.549 

631.778 

7, 883, 616 

93,581 

696,454 

16,377 

436.566 


140.564,066 


708,541 

631,598 

41,681,845 

1,511,158 

1, 829, 774 

1. 888, 766 

41.633 

47. 256, 417 

81, 663, 947 

904,338 

650,806 

85,349 


118, 186. 960 


1,084,509 
170,033.999 
2, 484, 131 
6,437.883 
3, 813, 386 


183,853,248 


VXl 


186 


REPORT   OP   THE   COMMISSIONER    OP  AQRICULTUBE. 


Statement  of  the  exports  of  agricultural  products  of  the  United  Siates,  cf-e. — Continaed. 


T 


Froduot& 


Wood  und  its  prodaets: 

Doards.  planka*  Joista.  dec M  feat. . 

LaihH,  palio;;^,  pickets,  &c M.. 

Sliiujtlea M.. 

Box-8h()oka 

<  )ther  Hhookii,  staves,  and  headings 

ilogsheadsand  barrclc), empty.. namber.. 

All  other  Inmber , 

Firo- wood cords . . 

Hop,  hoop,  tolegraph,  and  other  poles  .... 
Logo,  masts,  spars,  and  other  whole  timber 

Timber,  sawn  and  hewn oabicfoet.. 

AH  other  timber 

Household  fumitare 

Wooden  WHre...... 

All  other  manafactnrea 

Ashes,  pot  and  pearl pounds.. 

Bark  for  tanning 

Kosin  and  turpentine barrels.. 

Spirits  of  turpentine gallons.. 

Tarandpitoh barrels.. 


1876. 


ICTT. 


Quantity. 


Total  value  of  wood,  &c 


'^3, 407 

f),  675 

3.1.636 


153,238 


SI,  786, 414 


1,  SOU,  861 


RS4,8riG 

5, 17cJ,  934 

69,138 


Miscellaneous ; 

Brooms,  brushes,  &c 

Cordage,  ropes,  twines  of  r.U  kind4..1bd. 

Fruits— 

A  T^T.i<i.      S  I>tied pounds. . 

Apples  ..  ^  ^j^^y  Qj.  j.,p^  ..bushels.. 

Other  green,  ripe,  or  dned 

Preserved  in  cans  or  otherwise . . 

Ginseng pounds.. 

Hay tons.. 

Hemp,  unmanufactorcd c  wt. . 

Cables  and  cordage cwt.. 

All  other  manufactures 

Hops pounds.. 

Liquors,  alcoholic,  cider,  and  beer — 

Ale  and  porter — 

In  bottles dozen.. 

In  casks •gallons.. 

Spirits  distilled  from — 

Grain gallons.. 

Molasses do 

Other  materials do 

Wine do 

Oil-cake pounds. . 

Oil- 

Cotton-seed gallons.. 

Linsei^l ..do 

Essential  or  volatile '. 

Seeds — 

C<)tt«m pounds . . 

Flax  or  lint buuheLs.. 

All  other 

Starch pounds . . 

ifugar— 

Brown pounds.. 

Ketined do 

Molasses gallons . . 

Cand.v  and  confectiouory 

Tobacco-^ 

Li*af pounds.. 

Cigars M.. 

Snull' pounds . . 

Other  manufactures 

Vogetablos,  Sec. — 

Onions bushels.. 

Pickles  and  sauces 

l*otatoea busliels . . 

Ail  other 

Vinegar gallons. . 

Total  value  of  oiiscellaneous  products. .. 


3,  r26, 524 

713,840 
177, 8iW 


550. 624 

7,  5iI8 

870 

11,200 


0, 101, 589 


7,  045 
9U,  310 

130, 381 

1, 088,  KO 

264 

31, 1»15 

287,  ll«J,  800 

281,  054 

:w,33i 


.^  164, 546 

D8 


6, 685,  !m2 

22.714 

51,840,977 

4,  408. 413 


318,  310, 965 

707 

10,551 


61,816 
'764,*379 


Value.      !     QuAntity. 


$3,863,793 

16.501 

130,847 

105, 790 

4,333.353 

349,436 

:ttl,7W 

9,039 

476. 313 

616. 197 

3,463,3J» 

138,553 

1, 574. 935 

343.880 

1.  S65, 609 

75,597 

333,976 

3,188,673 

$1,673,066 

164.647 


91,630,486 


108,914 
871,090 

67, 915 
331,764 
SIO,  177 
387,493 
646,054 
134,017 
8.»R 
147,009 
737.043 
1, 384, 581 


13,007 
39,657 

03.666 

457,359 

766 

33.483 

5,774,585 

146, 135 

23,770 

348,270 

69,605 

257 

1,  34P,  750 

534, 1>56 

3,354 

5. 553,  .587 

1,158,585 

33,245 

20, 737, 383 

33,407 

4,703 

2,804,955 

54. 015 

19,086 

431,  443 

133.319 

6,133 


321,930 

4.993 

38,337 


136^784 


3,(n9 


90. 84(^999 


901.645 


903,938 

0,84%  089 

7S;189 


9;  70S,  441 

14.318.058 
1, 148, 039 


440.406 

7.4S7 

1.407 

13.079 


V,  09f,  3S9 


37,876 
155,977 

1,006.741 

647.331 

4.934 

99,539 

273,670.873 

1,705.499 
59,485 


10,309,994 
3 


46, 079, 567 


9, 688, 99a 

85.838 

54. 315. 349 

3, 157, 933 


983,386,498 
1.150 
9,933 


9^  338 
'98»,'896' 


Valw. 


$9,434,« 
lUtt 

aoSbSH 

3,9HT» 

8S5l9U 
8M.41I 

411.  U 

3.]Hfll 

i.m«i 

ma 


ltt.411 


9S;4tt» 


341. 6N 

990;tt 
9N.ltt 
4Hti7 
78SIW 

iaQ.» 

IS.  IB 
719.91 


51.  on 

4^431 

461.  n« 

9BS^f» 

l«.iT4 

68.  ST 

i818.«3 

64%9« 
43, 4» 

mon 

3,498.451 
481;  IN 

G.mi» 

61.  W 

99^885.  SCI 

38,161 

1.9l» 

3.9ia^9n 

49,  on 
4dlS0 

ssxin 

116,519 


9Q|6B^n> 
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iUitemcnt  q/  the  ej^rft  of  a0ricuUural  products  of  the  United  StnieSi  (Jc— Continued. 

EECAPITULATION. 


mm^mm^ 


Ptodaofii. 


imala  and  animal  matter. 

Mulataff«,  &.C 

;ton,  &o 

»od|4u) 

poeilaQeoos 


Total  agrioaltufftl  exports 
Total  exports..,.., 


Per  cent  of  agrionltiual  mAtter, 


1971, 


1879. 


$47,010,312 
79,519,387 

221, 885, 245 
15, 6S0. 029 
33,  U€0, 081 


397.205,054 
562. 518, 651 


70 


$77,  OCn,  849 
85, 155, 523 

182, 988, 925 
fJ  425,  OOS 
40, 139, 296 


406. 769, 001 
549, 219, 718 


74 


1873. 


$99,  806,  599 
98, 762,  891 

230,  lUO,  597 
25,  854, 120 
37, 9U1,  458 


1874. 


$09,  697, 669 

161,22.5.939 

214.319,420 

27,  675, 300 

45.  486, 620 


492, 515, 665 
649, 132, 563 


548.  314, 954 
693, 039. 066 


76 


.9 


Prodncts. 

■ivMAtf  fiif  ()  anfanal  natter ..,.,... 

:iifla,  4(0., ,,— , , 

_&o , 

•o 

neons..., , 

1875. 


Total  agricnltorsl  exports. 
Total  exports 


Per  o«nt  of  agrionltnrsl  mMtsr. 


$104, 314, 988 

111,478,096 

194,710,507 

S^  875, 814 

45,294,411 


478,673,816 
643.094,767 


74 


1876. 


$113. 941, 509 

131, 912, 471 

200, 380, 240 

21,6^0,486 

46, 079, 667 


513. 036, 273 
644, 956, 406 


79 


1877. 


$140,504,06^ 

118,126.940 

183, 253, 243 

23. 422, 966 

58,652.719 


524.019,939 
689, 167, 390 


76 


5    3  value  of  agricultural  exi)ort8,  as  classified  above,  thus  increased 
ly  from  1871  to  1874,  when  a  decline  of  about  $70,000,000  followed, 
u«     subsequent  advances  have  not  yet  overcome.   Of  the  sevei-al  classes, 
Ivinat  of  animals  and  animal  matter  increased  its  agp:cgatein  1875,  from 
,697,669  to  $104,314^988.    The  cotton  crop  of  1874  was  not  so  large 
its  predecessor,  causing  a  reduction  of  nearly  $20,000,000  in  the  ex- 
its of  the  fiscal  year  1875.    The  principal  reduction,  however,  was  in 
leat  and  flour,  amounting  to  nearly  $50,000,000,  arising  from  diminu- 
m  botli  of  price  and  quantity;  Jin  instance  hi  which  large  exports  fail 
follow  large  crops,  showing  our  dei)endence  upon  European  crop  failings 
r  prosperity. 

In  the  past  two  years  the  exports  of  breadstufls  have  been  heavy,  but 
equal  to  those  of  1874.    The  wheat  exports  of  recent  years,  counting 
e  wheat  in  flour,  have  been  as  follows : 


Year. 

Bushels. 

Value. 

$60. 236. 608 
56, 870, 744 
70, 833, 918 

130, 679, 553 
83,320.333 
92, 816, 369 
68, 920, 364 

|3 

1                                                           V 

52,  .574.  Ill 
38, 995, 755 
52,014,715 
91,510,398 
72,912,817 
74, 750, 682 
57, 149, 949 

$1  31 

1  45 

1  36 

1  42 

1  14 

1  24 

1  90 

Total  ...... ...--T -    ,- 

439, 908, 427 

572, 677,  839 

1  30 

Ay^TtklU^,.m.   T .T... X. xTx,r-r.. 

62, 844, 061 

81,811,127 

1  30 

rhe  fluctuation  and  uncertainty  of  quantities  and  prices  of  exported 
leat  are  exhibited  strikingly  by  these  figures.  The  extraordinary  ex- 
rtation  of  1874  commanded  the  highest  rate  per  bushel  ($1.42),  with 
3  single  exception  of  that  of  1872,  when  less  than  half  the  quantity  only 
ilized  threo  cents  more  per  bushel.  It  is  possible  that  a  small  crop,  with 
nmll  foreign  dooand,  may  realize  ouly  a  low  price,  as  in  1877,  when  tho 
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price  was  lowest  {witli  one  exception)  in  a  period  of  seven  yeare,  and  the 
crop  was  less  tliaii  au  average  one, 'and  the  export  about  six  milliia 
boslteU  less  than  the  average  exportation  for  that  period. 

The  upland  cotton  eximrt  has  increased  in  quantity,  since  1874,  and 
diminished  in  aggregate  value  as  follows : 


Yea. 

Found*. 

VdM 

Diagram  11  gives  a  comparison  of  exports  of  animal  products  and  out-    i 
ton,  showing  that  tor  tour  years  past  the  former  exceeds  the  latter  Ijj 
nearly  one-iburth. 

Salted  beef  and  jwrk,  including  bacon  and  hams,  increased  otb 
150,000,000  pounds  in  qnanrit^-,  and  over  10,000,000  in  ralne.  Lud 
increased  60,335,394  pounds  in  quantity,  and  13,133,180  in  value,  Tlw 
exiiorts  of  butter  quadrupled  in  quanti^-  and  value,  aod  those  of  cheese 
increased  10  per  cent.  Tallow  increased  nearly  20,000,000  pounds  in 
quantity,  and  $1,149,338  in  value. 

For  the  first  time  in  the  annual  report  of  Commerce  and  Kavigatioii,i 
separate  enumeration  of  fresh  beef  has  been  made. 

The  following  table  is  furnished  by  Dr.  Young,  Chief  of  Buzeaa  d 
Statistics  of  the  Tresisiu-y: 

Exporl»  of  freth  letf  ftj  « 


Uontb. 

To  EnglADd. 

To  SooUwd. 

ToWaipdrtt 

Fcrandt. 

Dollut. 

Faandi. 

Dollan. 

Foundi. 

DoDin. 

IHTS. 

38,000 
M,0«h 
134,  <XW 

niiooo 

OIIP,  000 

,,1|:S 

vjo-ily.! 
asm,'* 

B,  Ml,  750 

5.7j-.Tno 

B.T«,(H) 

u,fi«:3ra 
i;  flps!  000 

SSffl 

1W1.<» 
G9,lM 

],S4,2T5 

KM.130 
37 1,  .V,) 

!SS3 

soaso.! 
arat.oM 
aei.ois 

S-)<D4G 

IE 

l,0l'J.4XW 

1,389,000 

«,7l9.fleS 
4,llia,K0 
3,77<*e0 

•■11 

IS 

K£^I^::::::::;::::":;;::;::: 

is 

is 

SJffi 

SCO.OOfl 

1, 6oe!  w» 

I.517,S00 

Si 
li 

OT,651t 

4!)!  MO 
IS4.M0 

ITS.  49* 

gffi 

4U4H 

f™»W::::::;:::::::::::;:::: 

ebrnaL, 

-^: 

is 

^•^bo'^;      

^•s 

IT,  tgT7,  4a  "-^     «~— ■•  ->«th  t4,G3S,  ud  In  Nomnber,  Vtn,  f&,1M  iwond^  worth  p,3N 

^w^  lAui^.  ■  tiitM^se  is  an  enterprise  of  recent  growth,  whiidi  haa 
^.  p><<tte'  '  lational  importance.  Diagram  12  reinceeatB  Iti 
mt    hf    . , tr  if  its  inop^mje,  and  its  present  magnitadSk 
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DISTEXBUnOir  OF  OUIt  AGRICULTUItAIi  PKODUOTS. 

Amimals  and  animal  uattee^ — The  distribation  of  forrm-anmi^ 
shown  by  the  following  table : 


AnhiKli. 

1 

1 

J 

1l 

1 

1 

i 

Si 

1 

s 

■■-    Tulne... 

S.001 

»3W,S89 
WO,  Si 

B 

w!;SS 

limits 

|3,8« 

349 

"■^ 

|Ht.90S 
•9.0M 

'^ 

|is,eDi 

|l,Sfl2;*» 
05.107 

♦288.67. 
K30,a« 

»n.9Ba 

so,  000 

ri,S83,Dn 

r»J!S 

_„         nambm . 

15.55. 

i.m 

IMW 

,_  __^    niunhw  . 
1  othen  nd  fOvli,' 





HO.  Ml 
115 

Total  nlae 

""■»» 

il,WS» 

H.11M50 

isw,£3g 

tllO,107»JS.K>0 

mM3!*3.307,«0 

(3,325,301 

Hog  prodncte,  embracing  hams  and  bacon,  lard  and  pork,  and  lard-oil, 
Kint  to  nearly  60  per  cent,  of  our  exporta  of  animal  matter.  The 
nng  table  shows  the  amounts  taken  by  the  leading  esport  coantries : 


PlOdDCU. 

1 

1 

1 

1 

ii 
1 

i 

1 

m.»ndb<«oa...Jj2'«°/'' 
td \^^^" 

* \^^.:: 

^ Jfffr  ■ 

3S3.S10,ff9S 
|8,ITO,«8 

n  167. 536 

•a.M%330 

•Si 

Basil 

g.  715.  DBS 
5d.0:i(S71i 

(iiTlaio 

5,000 
K6S0 

3iSa7.t7 
11.112 

3,S314M 

i7^oiS:?;i 

|i.5«,i!n 

HMUMl 

|3,5IT.85< 

17,055,™ 

Prodnotm. 

i 

i 
I 

1 

1 

1' 

i 

1 

1 

««>ab.«....  px?-.: 

13,«3.331 

•I.UI.Hl 

S8,uca,i8a 

Til 

laoiuo 

13,  K»,  903 
«i3,M3 

K1.TO9 

tis,  110 

Is 

lio)  on 

1«0, 975,831 

lip 

•374:505 

00.071,  »1>4 
|0,SM,414 

rt         p^^- 

ri^ii sb'- 

t0.«K,!04 

|2,H7.3Ba 

t08.1M 

180,650.310 

i      tie  piodacts,  iDclnding  candles,  glue,  hides,  leather  and  its  mana- 
litres,  neafe-foot  oil,  bee^  butter,  cheese,  condensed  milk,  and  tallow, 
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emln-aco  otbt  31  j^tr  cent,  in  value  of  iixe  exports  of  aDimal  matter. 
Their  distribntion  to  the  leading  export  coimtriea  ia  illostrated  by  da 
following  table : 


1 

1 

i 

rrodBttis, 

^ 

8? 

J 

1 

1 

1 

1 

1 

-{izr-'S'^ss 

K'!ma.:- 

.S|| 

mfl,W7 

n-^jZ-^:; 

,     j 

SlKlKD-rn.. 

,5i 

11.1110 

"KmwHi 

CqndMM.!  milk 

Tallow 

"Viwinil'il"! 

,„„R 

GtaB 

pmin-lii.. 

»i.<!i:i»i 

,!S 

H.TKl 

|l«,(IT4 

-ar:; 

-■      TI|1U«..1! 

-  '.r,;'.':- 

CwdUPi 

Lo»Uiot 

,!JS 

"B,'iia,'B3D' 

S: 

i:i5.H« 

,.SS 

»:« 

Iis7,674        iao.sai 

Total  lalneUieaehc 

«B,Mi.saj 

(1,  CIO,  ess 

|-2.4^<1.87a 

Si.ins,9si 

tLMM 

1. 

. 

i 

rrfdn<-l«. 

1 

11 

i 

li 

< 

1 

II 

1 

■a 

== 

,  „„„„rt. 

5s 

f. 

^"W    

-!='::■ 

"iSSJ 

340,343 

Hs,.-i« 

•Ji« 

':»i 

•"S 

«;ss 

P-iinrli . 

so,  439 

.valm.-.. 

|u,:.f9 

(i).inf< 

•SSfii? 

«"- 

J-Mi'iKuri's  of  l.-jtbfr  . 

|i5ii.a'0 

♦190.385 

.    |I»,SBS 

tl.S»{3CM 

al™l«.,.«.tl, 

SI,mM« 

leOO.SOT 

ttg\(i34 

Hi).eiT,u-is 

mi< 

-I ^..ii.^tfi  !.>.  .■;:i)orteci  3JD,3f>S  iwtiiidfi  of  A'csli  luntton,' 

■  isu,  ..il  ofwliich  wciittoGreut  Uritaiu.  This  is  ao  ad1un<d 
■-•^li-bcuf  <^x|K>i-t-ti-dtlc  which  liaa  tso  suddeuly  itseu  impo 
._j  been  cun'mj-i'iy  to  stow  mutton  carcassoi  in  tlus  a 

•  o'^linti'  •v.iini     I     ifonmort     itirwonpied  by  bCCf  CfLT 
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DVFB,  Ac. — The  distribution  of  otir  T)readBtui&  to  tbe  leading 
[tries  iraa  as  follows : 


•toOwu, 

1 

, 

i 

1 
t 

VBloe.-r      |3«,SM 
|H>iiDds..|           3,4(0 

is™ 

;■» 

— iiiMi- 

1381,787 

50,419 

mKi 

|l,17(.KiS 

..SiiSi 

Si: 

Pi- 

M,  466,135 
«33,in.BlS 

!ii 

35  3B0 

ni,Wa 

•sss 

m.ooe 

709^910 

^S 

barralK.. 
tHhp.... 

IS.  HIT,  KM 

swiliia 

137,306 

"     "87«,'«« 
IJH 

|4, 3:fl 

|MI 

S37,(W1 
114.187 

1,830,811 

is™ 

/^S 

'640.  CD) 

"■sag 
•ss 

fcr,1ae. 

pDODd... 

»7U,l*!nS     18.090,181 

t3.«I3,l1U3 

I3,i8a.rj0 

lis.  506,489 

fniablM. 

1 

1 

6f 

■% 

f 

1 

Is 

I 

1 

hiImi! 
1177.  m 

5,333 
«,0!11 

la.303.4W 

Ii.wn,i4a 

*!:^7;^ 
(4i;sft 

»9,SM.34a 

T.JB8      . 
bDI>b«tl>. 

"rwe.'iaa' 
SSio,*!a 

Mn,B55 
tK>3.AS6 

IS1,W3 
ta»,rltn 

SwIoiT 

lfe« 

S;iS 
"Ij!! 

Si 

iSgi.: 

ifcJJa 

•HSiS 

11,  a» 

79i:M0          TO71sri;B6U,aOd 
13,  AS^  MD         1MB.  ,1DT  'HO,  fl,-,7.  ISO 

S«i,«al      lio,Ktti;     nm.sso 
Si-,3«         Kfliiii     l.ifia.30T 

liVi.OM  1           *),000|     MlM.TSI 
n.l,i)M|           11.760           109,107 

Misof  l.m»il8tnir«,T8lno 

l«l,3M 

S7,  IW,  4-D 

itain  and  her  colonics  still  coiitiuue  to  take  most  of  oiir  sar- 
ig  the  past  year  about  scveu-eigliths  of  all.  In  some  years  it 
7  per  cent,  of  wheat  products. 

niDg  tables  show  the  quantities  and  values  of  our  aiiuual  ex- 
UP,  meal,  and  graiu  for  the  last  fourteen  fiscal  years,  compiled 
iDUal  reports  of  the  Treasury  Bureau  of  Statistics,  with  cal 
f  average  valaea,  aud  other  deductions: 
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ProportUmt  of  different  gra%n$  in  each  annual  eaepari  i/  ike  Uut  /mrlMti  fiieal  jftan. 


Wheat  and  flour. 

Corn  and  eoni* 
meii^i 

Rye  and  rye-floqr. 

0»t«. 

Bari«y. 

Fi8cal 

y^ZTS. 

1 

Qaantlty. 

Value. 

Quantity. 

Yaine. 

Quantity. 

Value. 

Quantity. 

Value 

Quantity. 

1  Value. 

1 

1863-'(14  . 

87.90 

91.60 

10.91 

6.34 

0.40 

aatt 

a65 

a37 

ai4 

All 

1^64-V5 

84.77 

80.10 

13.33 

9.79 

.48 

.31 

1.18 

.48 

.16 

.a 

lw;.VGl» . 

5:».  45 
42.53 
6H.6:} 

6<i.97 
54.  Gl 
75w92 

44.25 
53.  92 
31.45 

30.81 
43.49 
22.51 

1.48 

.74 

1.37 

1.10 

.65 

1,39 

3.61 

8.77 

.31 

1.77 

l.i{3 

.16 

l^^^»-•G7 

18f;7-'G8 

.02 

.e 

18G8~*fiI) 

7fi.  02 

82.88 

81.45 

16.23 

.22 

.«0 

Las 

.«0 

.15 

.B 

18Gy-'70 

il5.  '21 

96. 'J5 

3.  73 

aoo 

.36 

.30 

.21 

.11 

.4S 

.84 

lri;0-'7l  . 

^±:J^ 

88.75 

16.73 

10.78 

.13 

.11 

.«3 

.10 

.53 

.» 

l^<71-'73  . 

51.37 

cariO 

47.07 

30.35 

t09 

.75 

.24 

.16 

.11 

.M 

Id72-*7:J 

55.3.> 

72.84 

42.73 

25.98 

.65 

.53 

.76 

.30 

..M 

.S 

18W-'74  . 

70. 12 

81.90 

S7.49 

16.48 

1.42 

1.23 

.63 

.24 

.34 

.11 

lr74-'75 

70. 25 

75.90 

2a  SO 

23.47 

.19 

.23 

.31) 

.26 

.09 

.IS 

lfi75-'7« 

58. 31 

71.  93 

30.76 

26.86 

.45 

.44 

1.14 

.45 

.20 

.11 

187(>-'77 

41.92 

59.48 

53.31 

37.24 

1.6S 

1.61 

fiL» 

1.06 

.87 

.0 

Taking  corn  and  meal  together  the  exportation  of  1877  was  seven  times 
as  mueli  as  the  average  for  the  fifty-two  years  which  comprise  nearijAH 
our  foreign  shipments  of  com,  and  nearly  one-seventh  <rf  the  whole 
volume. 

Bmheb. 

Total  exports  for  fifty-two  years.. 626,883,953 

Average  export  per  annum 10, 132,383 

Exports  of  1877 72,652,611 

The  price  of  the  last  export  was  less  than  the  average  price  for  fifly- 
two  years :  59.3  cents  against  73.5  cents. 

Cotton  axd  its  manupactubes ^The  following  table  shows  the  dis^ 

tribution  of  cotton  and  its  manufactures  to  the  leading  export  ooontriefi: 


Prodacta. 
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^a<"i«iDd <  i>ouud8.. 

(value — 

i bales ... 
puunds . 
valne  .. 
C  yards... 

\  value... 

(  yards... 

(  value... 

'"■h-yf  -•«~i(iifr»/»*m«p3 value 


''^lAfftf"'     Tfk/vl* 


L    KV-  'it'J 


»u 


ydd 


'"08. 


i 

I 

a 

N 

•a 

t3 


C  bales 

I <  pounds.. 

(value 

v«i value 


8,972 

3, 107, 016 

1975. 663 

2. 195, 024 

1, 017, 25«,  420 

$hJO,  154, 746 

3.  297. 279 

$2.'-«9.  914 

18,017.950 

|1, 624. 231 

|li25,011 


1123, 139, 565 


2, 203, 996 

1. 020,  :«5, 436 

$121,130,409 

$•2.  QOa,  156 


£ 


891 

987,708 

flOR.  846 

447, 096 

218,801  033 

^A  341, 993 


1443 


•25  451,282 


447, 987 

219. 088. 861 

|25»450.839 

1443 


le.'S,  781 

77,605.283 

•U.  061, 899 

390,553 

130.  k41 

2,617,014 

I2J7.  1U3 

H510 


19,324,353 

■  ■■■     S    ■     I. 


165. 781 

77. 605. 2-3 
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29. 154. 474 

$3,465,660 
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91,614 
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•<i.843 


$3,478,265 
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29.154,474 
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Prodoot* 

1 
1 

EC 

H 

a 

ii 

1 
1 

s.eMi,9ia 

l,35a,29J.3« 

C3,sa5,jto 

15  47^930 
»3. 0TB,  458 

ai^4-*0M 
t37,71« 

4494.131 

Crtwd  1:00.1. 

DoHrtoTsI  itood* 

■  !KS:::. 

y.nU..., 

.  .;:ls::::: 

tn.x» 

18115.013 

»,M5,108 

(1.S3B.W4 

1171,161,818 

tlK),m3,!48 

9,M0,Jr5 
1,353,883,170 
»160,3af,fl3I 
|JO:7»i:709 

a,iiM,47a 

(171,11^^503 
nil,  134, 740 

WS,0T3 

I1.139.4M 

Wood  and  its  froducts. — This  olasa  of  exports  aggregated  t33,- 
423,966,  of  which  the  United  Kingdom  received  $9,220,006 ;  the  Weet 
tidies,  J4,89fl,8il;  British  America,  $3,914,877;  Sonth  America,  $1,H55,- 
338;  Germany,  $1,214,030;  Spain  and  Portugal,  $1,112,636;  Belgium 
and  Netherlands.  $789,534;  Prance,  $568,848;  Italy,  $260,832;  China, 
Japan,  and  Ease  Indies,  $167,935;  Sweden,  Konray,  and  Denmark, 
$88^72. 

M18CELX.ANEOUB.— The  folloTin;  table  ntairt  tbe  diatribntlon  of  our 
leading  miBceUaneoos  exports : 


Oil-cUe  .. 
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#l«»,fl79 
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Bplrlta... 
OtUkke... 


ll(l.fiW 


" JTiilnB... 

o.i«r i^a^- 


L  835, 987 


•tffiS 


(494,  BSa 


If 

IH,W« 


•  Otst  » tblrd  ol 
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itinATHca. 

tTba (wnnlilM  namsd  in  tbs  Bbon  tsUe  oounme  but  s BDikll  ponJoa  at  (n_  — .„ . „_—_ 

Ibdy  foond  ■  mwkst  for  873,919  esUoDa,  valued  >l  f43e.<«S ;  Spain,  160,743  galloiu,  v Blued  U  tWWs 


PEICES  OF  FABM  PEODUCT3. 

THE  COURSE  OP  PEICES  DUItlNG  TEM  YBABS. 

During  the  past  tea  years  tlie  tendency  of  prices  liaa  beeii  downvai 
modified  by  tlio  exigCDcies  of  siijiply  and  demand,  tlie  aboodance 
scarcity  of  the  crop.    In  tlio  case  of  com,  tlie  export  demand  is  not      :- 
cient  to  affect  prices  materially.    Tlio  liigli  prices  of  wheat  in  1867  i     ' 
never  sinc«  been  obtained,  yet  them  liavo  been  great  ductnationB  e 
doe  largely  to  the  mling  rates  in  Groat  Brittiiii,  the  principal  maxkci  d 
n\a  snrplns.    The  prices  of  oats  have  followed  those  of  com,  both  bein- . 
ised  mainly  for  feeding  aiumals,  eaeh  cou^ciiient  for  snpplying  i 
fcarci^'  of  the  other.    Fliictiiatioiis  lu-e  less  in  barley,  and  Mtill  1      > 
'•ackwheat.    The  potato  crop  is  less  affected  in  price  by  the  devaBta 
-''  the  beetle  than  in  former  years.    Tlie  enormous  crop  of  1875  redoQ 
>e  average  price  almost  one-hall^— to  ;t8.9. 
"lie  order  of  prominence  in  prices  of  oei'cals  is  well  sustained  amid  k^ 
lii'itiiatioiis  of  varying  supplj\  wheat,  of  course,  occupying  the  higt' 
OL  £.  joition,  ))n<l  liarley  and  rye-  following  next  in  order.     Com  and  oatit 
arge  ci'ops  used  uiaiiily  as  feeding  material,  though  a  coosidetable  w 
■•"n  of  the  former  enters  into  the  i)roduotiou  of  various  forms  of  foo« 
■    '>  occupy  a  lower  plane  in  value,  com  maintaining  a  higher 
Mn   inder  all  tlio  circumstances  attending  these  crops  in  reoeot ; 
■»i(it«i,m  J  "iiiiicat»?  *hep*^i'in?  laraUel  in  the  GOuiBO  of  ptiooB  of 
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rops.    The  average  prices  of  wheat  in  home  luarkets  for  the  past 
^ars  are  as  follows : 


Yean. 


Wbeat. 


II 

1 
1 
1 
1 

1 
1 


42.4 
94.1 
04.3 
SS.8 
84.0 
15.0 
94.4 
00.0 
03.7 


Barley. 


II 


30.1 
81.6 
84.5 
80.6 
7a8 
91.5 
92.1 
8L1 
66.4 


Bye. 


II 


27. 4 
97.1 
81.5 
79.0 
76.3 
76.2 
85.8 
76.9 
66.9 


Com. 


XI0  62.8 
75.3 
54.9 
4a2 
39.8 
4& 
64.7 
42.0 
37.0 
35.8 


t 

i 


OaU. 


10  55.8 
47.6 
4^3 
40.1 
33.6 
37.4 
52.0 
36.5 
35.1 


;VEIGHTS  PEE  BUSHEL  IN  THE  SEVERAL  STATES. 

:he  annual  report  of  this  department  for  1871  will  be  found  a  digest 
)  laws  of  the  several  States  regulating  the  number  of  pounds  per 
1  of  different  kinds  of  farm  products.  A  circular  was  addressed  to 
icretaries  of  the  several  States,  requesting  to  be  inform^  of  any 
:es  in  the  standards  existing  in  1871.    A  table  below  gives  an  ab- 

of  these  returns,  showing  a  few  changes  since  the  publication  of 
revious  investigation.  In  some  cases  the  return  stated  that  the 
had  adopted  no  legal  standard,  and  that  the  standard  established 
ingress  was  the  only  one  recognized.  A  carefid  inquiry  fails  to 
that  Congress  has  ever  established  a  general  standaiKl,  but  in  one 
3  instances  haa  designated,  for  special  purposes,  a  standard  weight 
ishel  for  a  few  articles.  For  instance,  the  customs-revenue  officers, 
ing  the  amount  of  duties  upon  imported  grain,  are  directed  to  allow 
ands  per  bushel  for  wheat,  56  for  com  and  rye,  48  for  barley,  32  for 
>0  for  pease,  and  42  for  buckwheat  (See  Beviseid  Statutes,  sec.  2919.) 
1,  the  Commissioner  of  Internal  Eevenue  is  directed,  in  assessing 
[>on  distilled  liquors,  to  allow  56  pounds  per  bushel  of  all  sorts  of 

(See  Eevised  Statutes,  sec.  3309.) 

inquiry  into  the  practice  of  the  different  executive  departments  of  the 

nment  showed  that  the  !Navy  Department  purchas^  such  products 

ight  exclusively.    The  Commissary-General  of  the  Army,  purchases 

IS  and  potatoes,  allowing  60  pounds  per  bushel  for  both  of  these 

u  The  Quartermaster-Gineral,  in  purchasing  supplies  for  the 
,  conforms  to  the  local  customs  of  the  market  in  which  he  buys, 
upplies  are  issued  to  the  Army  exclusively  by  weight 
)  Second  Comptroller,  in  revising  the  accounts  of  quartermasters 
^mmissaries,  obsen^es  the  following  standards :  Com,  56  pounds 
ushel;  wheat,  60;  rj^e,  56;  buckwheat,  52',  barley,  48;  oats,  32; 
1,60;  potatoes,  60;  onions,  57;  dried  peaches,  33 ;  dried  apples,  22; 
lO ;  anthracite  coal,  54 ;  bituminous  coal,  76 ;  charcoal,  22 ;  com  on 
3b,  70 ;  turnips,  60 ;  carrots,  60. 

is  eviaent,  then,  that  the  general  government  has  fixed  no  legal 
ards  of  weights  per  bushel,  and  that  its  executive  departments  are 
eUed  to  accept  custom  and  usage  as  their  only  guides.  The  few 
jea  indicated  by  the  following  table,  compared  with  the  abstract 
shed  in  the  rei)ort  of  1871,  show  a  tendency  to  greater  uniformity, 
desirable  that  some  definite  standard  be  fixed.  There  is  an  in- 
Ing  disposition  to  substitute  weight  for  measure  in  ascertaining  the 
ity  of  grain  in  commercial  transactions.  It  would  be  of  immense 
Lt  to  production  and  trade  in  agricultural  as  well  as  other  commod- 
f  the  metric  system  could  be  brought  into  general  use. 
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In  a  few  instances  the  weights  established  by  law  of  agricultural  pro- 
ducts not  enumerated  in  the  table  were  reported.  Apples :  In  Maine,  44 
pounds;  Vermont,  40;  Michigan,  Iowa,  and  Missouri,  48.  Beets:  In 
Maine,  Vermont^  and  Connecticut,  60  pounds*  Oarrots :  In  Maine  and 
Vermont,  50  pounds;  Connecticut,  55.  Parsnips:  In  Connecticut,  45 
pounds.  Berries:  In  Rhode  Island,  82  pounds.  In  Iowa,  cherries, 
gropes,  cun'auts,  and  gooseberries,  40  pounds ;  blackberries,  strawberries, 
and  raspberries,  32;  peaches  and  quinces,  48  j  broom-corn  seed,  30.  In 
Michigan,  dried  plums,  28  pounds;  cranberries,  40.  In  Michigan  and 
Virginia,  orchard-grass  seed,  14  pounds ;  in  former,  red-top  seed,  14 ;  in 
latter,  12:  pea-nuts,  22;  chestnuts^  57.  In  Wisconsin,  rape-seed,  50 
pounds.  In  Indiana,  E^ansas,  and  Nebraska,  hay,  2,000  pounds  per  ton. 
In  Maryland,  bran,  2^240  pounds  per  ton. 

The  following  legalized  measures  were  also  reported :  In  Ehode  Island^ 
a  cask  of  lime  is  to  contain  31^  gallons.  In  New  Hampshire,  a  measure 
for  charcoal  is  to  contain  2  bushels,  and  shall  not  be  less  than  20  inches 
in  diameter,  and  deep  enough  to  hold  18  gallons ;  milk  is  to  be  sold  by 
vine-measure.  In  Pennsylvania,  Uie  standard  bushel  for  bituminous 
coal  and  for  coke  is  to  contain  2^688  cubic  inches,  even  measure ;  foi* 
charcoal,  2,571  cubic  inches.  In  Wisconsin,  '<  the  half  bushel,  and  the 
parts  thereof,  shall  be  the  standard  measure  for  charcoal ;  fruits  and 
other  commodities  sold  by  heaped  measure  shall,  in  being  measured  by 
the  half  bushel  or  smaller  measures,  be  heaped  as  high  as  may  be  with- 
out special  effort  or  desi^."  In  Missouri,  the  standi  bushel  for  coke 
and  charcoal  is  to  contain  2,680  cubic  inches ;  apple-barrels,  length,  28J 
inches;  chines,  %  of  an  inch  at  ends;  diameter  of  head,  17|  inches;  in- 
side diameter  at  tlie  center  of  the  barrel,  20^  inches.  In  Kansas,  ^^  in  the 
•ale  of  charcoal,  fruits^  vegetables,  and  all  other  articles  sold  by  the  heaped 
flieamre^  1,282  cubic  inches  sliall  constitute  a  half  bushel.'' 


©ISTEIBTJtCION  OP  FAEM  PEODUCTS. 

The  following  table  shows  the  annncd  receipts  for  seven  calendar  yeadPS 
of  flour,  whea^  com.  lye,  oats,  and  barley  at  New  York,  Boston,  Port- 
land. Montreal,  Philadelphia,  Baltimore,  and  New  Orleans,  the  seven 
leading  outports  of  our  foreign  trade  in  breadstufb : 
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an ........ ......do., 
to do.. 

Baitoy do.. 

Total 


187L 


I  *  ■  mu 


f.100,<99 
48.497.308 

98,000,837 

5;),S51.350 

8f  097,0«8 

1  6S4, 273 

4,202.596 


17^107,004 


itfia 


i;»i,Ofli 
a8.ie8,ia» 

t4,389k004jlOi 
77,566,345  ^ 
HStt.  650 

1, 023, 897 

5,309.385 


182.888,161 


ygn. 


1674. 


11, 476, 184 

63,3oe.aa9 

190,  <d0, 14*) 

54. 857,  OOtf 

81,006,211 

987, 743 

3,941,718 


186, 715, 358  S02;  381, 887 


187& 


10,889.844 
54, 93t),  607 


i*sr. 


109. 386, 3Ki 
51, 961, 55f) 
21,936,003 

659,438 
6,214.017 


189, 457, 404 


1876. 


10^880,306 
43,074,032 


97, 520,  GO*} 

P8, 758, 838 

95,069.813 

2, 640. 024 

8. 121, 878 


292,711,115 


1877. 


8,946,340 
46,000,508 


83,732,853 

87, 804, 025 

20,639,898 

2,rv86.678 

9. 698, 072 


209,450,914 


The  operations  of  our  leading  currents  of  trade  in  breadstuffs,  as  shown 
above,  tell  off  from  the  high  aggregates  of  the  pre\ious  year,  but  with 
that  exception  they  were  the  largest  in  our  history.  Wheat  and  barley 
were  marketed  in  increased  quantities,  but  all  other  articles  declined, 
especially  flour  and  oats.  The  exports  of  flour  and  wheat  declined  over 
17,000,000  bushels,  which  will  account  for  the  decreased  eastward  move- 
ment of  those  articles.  The  exi)orts  of  com  increased  over  20,000,000 
bushels,  yet  its  eastward  movement  shows  a  slight  decline.    The  exports 
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of  oats  more  than  doubled,  yet  the  eastward  shipment  fill  off  20  per 
cent  But  of  this  crop,  as  well  as  of  barley  and  rye,  the  proportioii  re- 
quired by  our  foreign  trade  is  very  small.  The  great  mass  of  our  east- 
ward cereal  movement  is  absorbed  by  domestic  consumption. 

The  following  table  shows  the  annual  receipts  and  eastward  shipmentB 
of  flour  and  grain  from  the  seven  leading  lake  and  river  ports  of  the 
West,  viz :  Chicago,  Milwaukee,  Toledo,  Detroit,  Oleveland,  Peoiia,  Saint 
Louis,  and  Duluth,  for  the  last  Ave  calendar  years : 


Prodactfl. 


Floor - bbU. 

Wheat bush. 

Tlonr  and  wheat do.. 

Con...... .........do.. 

Oats do.. 

Bye do.. 

Bariey do.. 

Total 


1873. 


Seceipte. 


6,332,259 
68,108,613 


99,769,908 

61,949,356 

30.208,074 

1,763,177 

6,304,538 


199,335,053 


Shipmente. 


6,445,304 
57,995,184 


89,231,154 

49,776,823 

21,482,214 

1,348,469 

4,250,376 


167,069,026 
,  n-T 


1874. 


Receipts. 


6,159,574 
78,860,187 


109,658,057 

57,393,142 

26, 849;  681 

1,  OvO,  943 

6,554,296 


909;  047, 119 


Shipments. 


5,837,056 
00,301,991 


89,437,271 

44,Sn3;481 

16,701,965 

8;  994, 947 

3,061,183 


156^767,156 


1875. 


Beeelpta. 


5, 089;  no 
70;  669, 657 


95, 789;  907 

48;  069, 791 

95^341,300 

S^88»,4»ff 

6,933^151 


179,175^963 


HlliUIMF*^ 


3^53^90 
51.  ah;  891 


43,mw 

ii;3B;s» 

9S7.M 


isii;i«iu< 


Products. 


Plonr bbls. 

Wheat bosh. 

Flonr  and  wheat do.. 

Com ^ do.. 

Oats do.. 

Bye , do.. 

Barley do.. 

Total : 

— ...  I  ■  < 


1876. 


Becelpts. 


5^578,950 
55^834,141 


83, 728;  891 

81,054,244 

24,881,498 

2.854,900 

8.937,089 


201,456,637 


Shipments. 


4,997,845 
48;  799, 613 


73,796,838 

75,010,881 

90, 093;  945 

8,511,047 

3;  947, 086 


175^351,097 


18n. 


Beoeipts. 


5^107,531 
53,776;  900 


79,314,564 

77.906^908 

93,337,031 

4,979;M4 

9;  348;  646 


194,969,383 


s^3ii;« 

44,«.S7 


71,33S^a 
•7,3W.i5 

17,911,  ca 
9.3a;a 

5,8lS^» 


169^QeB;4S 


The  eastward  shipments  from  these  ports  show  a  falling  off  of  misAs 
ten  million  bushels,  yet  they  maintain  their  proportion,  about  80  per 
cent.,  of  the  receipts  at  the  seven  outports  as  in  the  three  years  next 
preceding,  indicating  that  no  great  revolutionary  changes  have  taken 
place  in  the  leading  lines  of  Hm  internal  commerce.  The  xemaining  20 
per  cent,  of  the  receipts  of  the  outports  is  made  up  of  dupments  from 
points  farther  south  and  east  The  western  ports  diipped  nearly  85  pff 
cent,  of  their  entire  receipts  against  87  per  cent,  in  1876,  85  per  cent  in 
'875,  77  per  cent  m  1874,  and  83  per  cent  in  1873.  Their  shipmoits  d 
^our  being  somewhat  greater  than  tlieir  receipts,  indicate  a  large  p^q[K)^ 
'^'on  of  domestic  mamSiacture. 

^e  receipts  and  shipments  of  flour  and  grain  at  the  great  leading 
....„i^*^+ia  /inringr  ^ho,  last  five  vcars  were  as  shown  in  the  following  tables: 


BBPOBT  OF  THE  1 


201 


55  mi  ■ 

2" 

SI  gi; 

a*  ■"s 

IE 

°  i  mm. 
1   mm 

inil ' 

setsgs ; 
isssW  i 

s 

2' 

EI3IS3 

ii 

IE' 

is 

1   mui 
I  mm 

!     *     "" 

sua  ; 

1 

immm 

1   !P? 

£158   J 

efof-         a 

't 

"2 

HHSP 

5S 

1    itUi 

I  mm 
i   «   -" 

sfefsf         3  9 

.M 

immm 

-    i  mm 
1   ?-^'-^ 

=  i 

mmmm 

1     Prllt 

E     ^     " 

mi  1 1 

it-""  ta 

1    s 

"     4     SSSSi 
1     IPP 

r4mn 

8    S 

i    ^    ~ 

mi  Ii 

mnnm 

K"  -■-  33;- 

^       1 

mmtmn 

-   i  sssss 
1  IP9 

mi  Ii- 

of-'-        i 

gglSsSfil 

i      i  i 
3       i  i 

!  i 

iM  i 

nil 

II  1  1 

1    III    1 

i     I  :  :     i 

■       ^ 

1 
1 

ili4 

t!8  III 

III  m 

I  1 

ll 

BGPORT  OF   THE   COHHISStONER   OP   AOBICOLTITBE. 


s 

i 

i3 

i 
1 

SJssSa :  i : 

i 

. 

•-■•S-s   i  ^ 

laSBSiSI 
g«a3-'s  a 

§ 

! 

SBSSSiS! : 

1 

JH=S3!S  i 

i 

1 

1 

t 

liSS-S!S  i 

Miiitiil. 

' 

1 

mumi 

, 

S""«a  -■  i 

i 

il 

S^sSsi 


3  :5  ISSIS3 


aai|S56ia 


§3531 


mm 


SBSM 


iiiitiiti 

ri"'--'!:--' 


IcSISS : 


III: 

:S|5S ; 


i  'A-ii  111! 

fllllH 


SXFOST  OP  THB  SliTISTJCUS. 


1 

I 

«*  i  :  i   *  ■ 

! 

i 

ill  :3I  i  S 

i 

9  i :  mm 
= :  i  ima 

■  ■  :   «*-" 

• 

Ell  -itUi 

, 

5    ii8J6aS 

" 

•r 

£$$  urn 

i 

!  i :  mil 

I 
I 

§11  IS8;S8 

of    J    „-V---'-- 

I 

:  :  ;     ;  I     \\ 

ill 

SSIESI    il 

E  i  I  iilESs  i 

3"  1  i  mu  i 

if  i  ;  i-ia*  ; 

UUitii  i 

1  i  i  ■mm  ■■ 
iVvtm 

minu  \ 

f  i  i  ma  \ 

SISBISISi  ; 

muiii  ■■ 

SIBSSiSi \ 

Illillill 

204 


BEPOBT  OF  THE  COMMISSIONER   OF  AGBICULTUBE. 


MARKET  PEIOBS  OP  FABM 

The  following  aiatUtica  represent  the  state  of  the  marhely  m 


Products. 


NEW  YORK. 

Floor: 
Saperflne,    State     and 

Xvestem bbl. 

Extratocboioe  State,  do . 
Extra  to  choice  West- 
em  bbl. 

Extra  to  choice  North- 
western   bbl. 

Extra  Southern  ....do.. 

Southern  family do.. 

Wheat: 

Na  1  spring bush 

No.2  sprint; do.. 

Winter, red.West'n  do.. 
Winter,   amber,  West- 
ern  bush. 

Winter,    white,    West- 
em bush. 

Com do.. 

Oats do.. 

Bye do.. 

Barley do.. 

Hay: 
Baled,  first  quality .  .ton. 
Baled,  second  quality, 

for  shipping ton. 

Beef: 

Mess bbl. 

Extra  mess do.. 

Pork: 

Mess bbl. 

Extra  prime do.. 

Prime  mess do.. 

Lard cental. 

Butter: 

Western ...lb. 

State do. 

Cheese: 

State  factory lb. 

Western  fiictory do. 

Sugar,  fair  to  prime  refin- 
ing  lb. 

Cotton: 
Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 

middling lb. 

Tobacco : 

Lugs lb. 

Leaf,  common    to  me- 
dium  lb. 

Wool: 
American    XXX    and 

pick  code lb. 

American  X and XX. do. 
\merican  combing  ..do. 
California  sprin<rclip.  do, 
;alifo*^''*  ♦"•*'       '*"     .do 


fine .....bbl. 

ommon,    spring    ex- 

ras bbl. 

-  -od  to  fanc^jT,  Nortli- 
reetem  spring  . . .  bbl . 
K)d  to  fiuicy,  western 

rinter bbl. 

^  jthem  family do . . 

Yheat ^'<^sh. 

Jom ..  o.. 

^♦'  .o.. 


January. 


$530  to  $550 

565  to    700 

5  65  to    8  50 

0  85  to    9  50 

5  75  to    6  75 

6  85  to    8  75 


9550  to  9580 

6  75  to    8  00 

5  75  to    8  75 

6  90  to  10  00 
580  to  635 

7  05  to  8  75 


Nominal 

140  to  143 
145 


Nominal. 


Nominal 

fll  to  64 
38  to  48 
83  to  94 
75  to  ]  14 

14  00  to  30  00 

13  00  to  14  00 

10  00  to  1150 
13  00  to  12  50 

17  85  to  18  85 

Inactive 

Inactive 

1120  to  1150 

10  to  27 
24  to   38 


11  to 
10  to 


14 


9ito    dl 


February. 


#530  to 
5  70  to 


145 

140 


to 


143 
153 


Nominal. 


Nominal 

59^  to  63 
40  to  55 
83  to  93 
95  to  1  13 

16  00  to  21  00 

15  00 


10  50  to 

12  00  to 

17  25  to 

13  75  to 
16  50  to 
1115  to 

16  to 

35  to 

4  to 

4  to 


1100 
12  50 

17  80 
14  00 
16  75 
1120 

38 
35 

141 

14i 


Maroh. 


15  60 
825 


•5  75  to 
615  to 


6  00  to  10  00 


5  80  to 

625  to 

750  to 

1.46  to 

138  to 

130  to 


10  00 
756 
850 

148 
144 

145 


150  to  160 


140  to 

57  to 

43  to 

80  to 

65  to 

15  00  to 

14  00  to 

10  50  to 

1300  to 

14  30  to 

10  50  to 

14  00.... 

800  to 


160 
63 
56 
88 

105 

19  00 
15  00 

18  00 

13  50 

14  25 
1100 


101  to 

13}  to 

5  to 

8  to 


48  to 

36  to 

4d  to 

13  to 

13  to 

35  to 


lOi 

m 

8 
11 


50 
48 
57 
28 
23 
3d 


4  75  to  5  25 

5  50  to  COO 

6  00  to  10  00 


91  to  92 

11/,  to  12A 

12|  to  l3i 

5  to  8 

8  to  11 


50  to 

36  to 

50  to 

13  to 

13  to 

34  to 


53 
48 
56 
31 
23 
40 


650 

700 

^  35 

•6 

3 


to 
to 
to 
to 
to 
to 


935 

925 

155 

71 

57 


500  to  550 
6  75  to  6  35 
650  to  1050 


700 

750 

135 

64 

*3 


to 
to 
to 
to 
to 
to 


950 
950 
165 
68 
58 
100 


975 

23 
83 


13   to 
13  to 

7|to 
5   to 


9|to  91 

lOlito  11}J 

12  to  13} 

4|to  7J 

6ito  11 


ApiiL 


1615 
895 


620   to    840 


680  to 

640  to 

785  to 

151  to 

145  to 

135  to 


10  50 
700 
850 

153 
150 
150 


155  to    165 


150  to 

54  to 

48  to 

80  to 

65  to 


170 
59 
51 
90 
95 


1500   to  1900 
14  00 


10  50   to 
1300   to 


1800 
1300 

14  65 


14  50  to 
850  to  1085 


18   to 
16   to 

lOfto 
10   to 

8|to 


35 
88 

15| 
15 


50  to 

35  to 

37  to 

15  to 

13  to 

33  to 


53 
48 
53 
30 
33 
45 


500   to    550 

5  75   to    6  35 

6  35  to  10  50 

700   to    935 

700   to    925 

135   to    165 

57|  to       61i 

38   to       56 

90 


9i|to  lOH 

11   to  Hi 

4ito  7J 

6|to  11 


SO  to 

35  to 

37  to 

16  to 

13  to 

20  to 


53 
48 
58 
98 
93 
43 


5  85  to  5  75 

6  85  to  6  75 

6  50  to  10  95 

700  to  900 

750  to  900 

148  to  165 

55  to  50 

39  to  50 

85  to  90 


ICiy. 


•785  to97B 
800  tolASt 

885  tollSI 

885  toU« 
850  to  98 
050  loU« 

800  to  915 
185  to  Iff 
170  to  9« 

805  to  9U 

800  to  9fi 

66  to    H 

55  to    a 

105  to  1» 

70  to  1» 

1500  to9B« 

1400  tol5« 

1950  tol3« 
1400  tol4SI 


1600  toUSO 
1350  tol3« 
1500  toUM 
1000  tOlOfll 


83  to 
13  to 

10  to 
7|t» 

91  to 


9S 
95 

14 


"3 


9Ato 
lOito 

4|to    eft] 

6|t0     11 


50  to  SS 

35  to  « 

37  to  S 

16  to  9B 

IS  to  91 

90  to  49 


700  to  SQO 

875  to  9S 

995  tol9« 

1000  tolfM 

1050  to  1911 

155  to  930 

74  to    n 

49  to    H 

190  to  195 
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ODUOTS  IN  1877. 

Ijf  at  pracUodble,  at  the  beginning  of  eaoh  month. 


Jane. 


i  to$62S 
I   to    9  25 

0   to    9  25 

5  to  II  00 

•*   to    725 

to  10  00 


0 
5 
0 


•5 
A 

II 
10 
10 


to 
to 
to 


185 
175 
170 


to    190 


to 
to 
to 
to 
to 


soo 

63 

68 

100 

110 


»  to  2000 

»   to  15  00 

to  14  00 
14  50 


» 

SO   to  12  00 
•"   to  14  50 
to  10  13| 


14   to 
19   to 


23 
23 


10   to       13 
7   to       12 

ioi  to    m 


91  to  log 

Hi  to  llA 

4ito  6i 

6ito  11 


18  to 

S5  to 

n  to 

14  to 

13  to 

18  to 


SO 

46 
^o 

30 
21 
37 


X)  to    6  50 

)0  to    7  50 

50  to  11  50 

X>  to  10  50 

X>  to  10  50 

25  to    2  05 

51  to  64 
13  to  65 
15  to    100 


July. 


$540   to 
625   to 


IS  90 
925 


1525   to 
590   to 


7  00   to    0  75 


6  40   to 

7  25   to 
825  to 


170 
1  58 
150 


to 
to 
to 


1100 

800 

10  25 

175 
165 
180 


190   to    200 


185  to 

54  to 

33  to 

75  to 

90  to 

15  00  to 

14  00  to 

13  00  to 

14  00  to 

14  20  to 

10  50  to 

1400.... 

800  to 


210 
67 
60 
95 

110 

19  00 

15  00 

14  00 
14  50 

14  25 
1100 


12   to 
12   to 

7ito 
5   to 


9  75 

23 
22 

n 

8i 


92  to  92 

lOii  to  n^t 

11{  to  12g 

4   to  9 

5ito  12 


52  to 

38  to 

48  to 

13  to 

10  to 

SO  to 


55 
50 
56 
35 
25 
40 


5  75  to  6  50 
650  to  750 
7  00   to  11  00 


900 

900 

110 

59 

43 

95 


to  10  50 
to  10  50 
2  15 
66 
68 
100 


to 
to 
to 
to 


Angost 


•5  65 
850 


615   to    ^75 


600  to 
ft25  to 
750   to 


9  75 
725 
900 


165.... 
153  to 
145  to 


160 
152 


155  to    160 


160  to 

56  to 

36  to 

69  to 

90  to 

14  00  to 

1200  to 

13  00  to 

14  00  to 


165 
63 
60 
85 

130 

90  00 

15  00 

14  00 
14  50 


$415  to$450 
510  to  775 

515  to  7  75 

535  to  900 
550  to  650 
675  to  800 

135  to  140 
128  to  133 
125  to  138 

132  to  140 

135  to  147 

52  to  60 

29  to  37 

65  to  80 


14  25  to  14  30 


9  15  to  10  00 


12  to 
12  to 

7ito 
6  to 


26 
27 

101 
9 


ejto  9i 

lOftto  llj-V 

11]  to  12^ 

4  to  9 

7J  to  12J 


52  to 

38  to 

48  to 

13  to 

10  to 

20  to 


55 
52 
5G 
35 
25 
40 


4  75  to  5  50 
600  to  700 
&Z0   to  10  00 


750 

800 

131 

66 

35 

eo 


to 
to 
to 
to 
to 
to 


950 

950 

180 

71 

69 
85 


September. 


1500  to  1900 

1200  to  1400 

1300  tol400 

1400  tol450 

1300 

1000  tol050 
1275 

8 75  to' 9 50 


1500  to|550 
515  to  650 

600  tolOOO 

650  to  900 
550  to  750 
750  to  925 

143  to  145 
137ito  140 
145  to  153 

145  to  155 

150  to  156 

55  to  50 

32  to  47 

6-)  to  81 

80  to  100 

1300  to  1700 

1000  to  1200 

1300  tol400 
1400  tol450 

1435  tol440 
1200  to  1300 


12  to  25 

12  to  26 

7  J  to  12i 

5  to  Hi 

8ito  8| 


9ft  to  lOft 

103 16  11  i 

3ito  9 

7|to  13 


50  to 

B8  to 

50  to 

16  to 

18  to 

30  to 


53 
49 
57 
30 

36 


400  to  450 
500  to  550 
550  to   850 


550 

700 

120 

58 

20 

65 


to 
to 
to 
to 
to 
to 


800 

850 

145 

62 

45 

70 


October. 


650  to  987i 

15  to  28 

16  to  30 

7|to  12| 

5  to  13 

8ito  8^ 


9{to 

lOito 

3  to 

7|to 


50  to 
38  to 
50  to 
16  to 
18  to 
30  to 


m 
iig 

9 
13 


53 
49 
60 
30 
22 
36 


400  to  500 
550  to  600 
600  to  950 


6  75 

700 

127 

63 

34 

75 


to 
to 
to 
to 
to 
to 


825 

875 

158 

67 

45 

80 


November. 


$475  to$525 
550  to  600 

540  to  900 

575  to  950 
575  to  700 
700  to  875 

130  to   136 
1271  to  1284 
135  to  140 

1 40  to   1  41 

145  to   152 


58  to 
36  to 
70  to 


G6 

41J 
76 


50  to   100 

1900  to  17 00 

1100  to  1200 

1200  to  13 00 
1300  to  1400 

14  25  to  14  30 
1000  to  10  50 
1200  to  13 50 
525  to   9  37i 


December. 


15  to 

16  to 


32 
33 


7ito      13} 
5  to      13 

7ito       8 


92  to 

13iito 

3  to 

4|to 


50  to 

38  to 

49  to 

13  to 

10  to 

20  to 


10| 
9 


54 
48 
57 
30 
23 
40 


4  50  to  500 
525  to  600 
550  to  925 


650  to 

6  50  to 

127}  to 

65  to 

35  to 

80  to 


875 

8  75 

154 

69 

48 

82 


$4  75  tO$5SS 
545  to  735 

560  to  785 

550  to  875 
565  to  615 
625  to  750 

133  to  135 
129|tO  131 
136  to  144 

140  to  146 

143  to  156 

58  to  65 

38  to  43 

73  to  78 

75  to  103 

1500  to  1800 

1200 


1175  to  1335 
1275  to  1325 


13  25 

9  00  to  9  75 

10  00  to  11 00 

6  00  to  9  00 

13  to   32 

14  to   33 

7ito   12| 
5  to   13 

11  to       73 


9Jto  10|J 

11^  to  111 

3  to  5 

4|to  9 


50  to 
37  to 
48  to 
13  to 
10  to 
18  to 


52 
47 
54 
30 
22 
42 


425  to  4  75 
500  to  550 
550  to  925 


650  to 

650  to 

127  to 

63  to 

38|to 

78  to 


800 

8  75 

156 

71 

48 

80 
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Prodnctft. 


BosTOK-^I/onUxiaed. 
Barley bnsh 

Eastern  and   North- 
ern   ton. 

WeBtern    oboice   timo- 
thy  ton. 

Beef: 

Mesa bbl. 

£xtra  mesa do.. 

Family do.. 

Pork: 

Mess bbl 

Prime do.. 

Lard lb. 

Batter : 

New  York  and  Ver- 
mont lb. 

Western do. 

Cheese: 

New  7ork  and  Ver- 
mont factory  lb. 

Western  factory do. 

So  gar,  liiir  to  good  refin- 
ing   lb. 

Cotton: 

Ordinary  to  good  ordi* 
nary    ..  lb 

Low  middling  to  good 

middling lb 

Wool: 

Ohio  and  Pennaylv'alb. 

Michigan do 

Other  western. ,,,...  do 

Pnlled do. 

Combine  fleeoe do. 

California do. 

PUILADELrSIA. 

Floor: 

Superfine bbl. 

PeunsylyaniAf  extr«  to 

choice bbl 

Western,    extra    to 

choice bbl. 

Wheat: 

White bnsh. 

Amber do.. 

Red do.. 

Bye do.. 

Com do.. 

Oats do. 

Hay: 

baled,  prime ton.. 

baled,  common  to  fidr, 

shipping ton. 

Beef: 

Western  mesa bbl 

Extra  mess .do.. 

Northman's  and  Albor- 
;er's  city  family.. bbl. 
»■  .k: 

'dess bbl 

'rime  mess do 

ilxtra  prime do 

LM*rd lb 

;hoioe  Middle  state,  .lb 

jhoico  Western do. 

-^eese : 
iew  York  factory  ...lb 

Jhio  factory do 

'"gar.  fair  to  good  refin- 
ing, Cuba  lb 

tton: 

»-- <1d«»^  to  goo^   ordi- 


January. 


Febmary. 


to  75   to  $105  10  75   to  |1 1S| 


12  00   to  30  00 


1150 

Itf  50 

14  00    to  15  00 

18  00  to  18  50 
14  50  to  15  '25 
111  to       I'i 


18   to       33 
15   to       33 


12  00   to  21  00 


11   to 

10    to 


14i 


91  to         9| 


lOi  to       111 
12|  to       13i 


40  to 

36  to 

36  to 

90  to 

50  to 

14  to 


52 

43 

42 

47 

57| 

30 


400   to 
450   to 

650   to 

150   to 

145  to 

135   to 

77    to 

54   to 

35   to 

10  00   to 

13  00   to 


450 

725 

725 

160 

151 

146 

81 

81 

43 

19  00 

15  00 


1100 , 

13  50 , 

14  00   to  15  00 

17  50   to  1600 
14  25   to  14  50 
Ufto       Kl 


18   to 
12   to 


11   to 
10  to 


30 
30 


15 
15 


H 


lUto 

12ito 

40  to 

36  to 

36  to 

20  to 

50  to 

14  to 


450  to 

535  to 

650  to 

155  to 

153  to 

135  to 

79  to 

55  to 

35  to 

16  00  to 

13  00  to 


1100 

13  00 

14  00 


17  75  to 

16  50  to 

14  00  to 

11  to 

26  to 

21  to 

6  to 

14  to 

91  to 


<i 


18  00 
16  75 
14  50 
Hi 

31 

27 

15 
14i 

91 


21 


131 

58 
42 
42 
42 

30 


500 

750 

7  75 

158 

154 

150 

82 

82 

43 

19  00 

15  00 


ICaroh. 


ApriL 


10  70  to  $1  05   90  70   to  $1  05  1070  to|lU 


1200  to  8000 
1600  W1800 


11  M ,.... 

12  50 

1400  to  1500 

1600   to  16S0 

13  00   to  13  50 
11   to       }1| 


15  to 
IS  to 


IS  to 

10  to 


85 
88 


i3 


Oito  H 


11  to 

mto 

38  to 

35  to 

34  to 

80  to 

50  to 

14  to 


"I 
13| 

58 
40 
40 
45 

55 

ao 


1100 
12  00 

14  00 


17  75  to 

16  00  to 

14  00  to 
lOito 

26  to 

25  to 

6  to 

4  to 


19  00 
16  50 
14  50 

31 
87 

15 
144 


450  to  500 

585  to  750 

7  00  to  7  75 

155  to  160 
153  to  161 
135  to    155 

75 

54|to       55 
35   to       42 

1400   to  1600 

12  00   to  13  00 


1100 
1800 

1400 


16  85   to  16  50 

16  00 

13  50 

10   to       101 


25  to 

23  to 

6  to 

4  to 


88 

86 

16 
15 


9fto        9|       9ito        Of 


in*^      18^     U   to      11{ 


Xigr. 


12  00   to  20  00 
17  00   to  1800 

llOO 

12  50 

1400   to  1500 

16  80  to  16  00 
12  50  to  13  00 
10   to       11 


1800  toSDOQ 
1700  tellN 


17   to 
Vi  to 


13    to 
10  to 


85 
30 


1^ 


aito      81 


10  to 

lUto 

36  to 

34  to 

31  to 

80  to 

46  to 

14  to 


11 

IS* 

80 
39 
38 

43 
88 
38 


450 

675 

680 

155 

168 

135 

75 

54 

40 

14  00 

18  00 

1150 


to  500 
to  T50 
to    800 


to    170 
to    165 
163 
77 
55 
47 


to 
to 
to 
to 


to  16  00 
to  13  00 


1400 


15  50.... 
14  50.... 
1850.... 
9ito 

80  to 

81  to 

6  to 

4  to 


10 

89 
86 

16 
151 


8|to       81 


ISO! 

1350 

1400  teUN 

1700  tel7» 
1350  to  1460 
Uito    HI! 


18  to   n 

lOli    tt 


10  te   14 

7  te   14 

Ntt    H 


9it»  Ml 

lOfto  11] 

36  t»  8B 

34  to  » 

36  to  31 

80  to  « 

46  to  ■ 

14  to  » 


650  to  61S 
675  tolOM 
685  tolOM 

880  to  9S 

815  to  9U 

190  to  91C 

105  to  lit 

67  to    tt 

47  to     W 

1600  toM« 

1400  to  1516 


UOO 


1800  toU» 

1700  tons 

1600 

1350 

8ito     U 


98  to 
S3  to 

6  to 

6  to 


M 

IS 
Itf 


8|to    U 


8|to    loii    8|to  m 
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no. 

Jal7 

• 

Angnit. 

Soptembof* 

October. 

November* 

December. 

1085  toll  05 

10  70  tofOOd 
1800  to  19  00 

1080  toll 05 
1800  to  19 00 

wISlOO 

•I800tof80  00 

•l800to«MOO 

llSOOtolaiOO 

1800  to  19 00 

to  19  00 

17  00    to  19  00 

M  00   to  19  00 

1800  toSOOO 

1800  to  1900 

1700  to  1800 

1700  tol800 

1300.... 

13  00.... 

1300 

1350  tol300 

IftM   «AlQ.W 

1450 

H50 

14  50 

1350  tol400)i30A  tAi.i:^ 

to  16  00 

15  00    to  16  00 

15  00   to  16  00 

1500  to  1600 

1450  tol550 

14  90  to  1550 

14  50  to  1500 

to  16  00 
to  UOO 
to       11 

15  00    to  15  50 
18  00   to  18  50 
9|to       10| 

14  75   to  15  00 
11  50   to  18  00 
9}  to       10| 

1400  tol4S0 
UOO  to  11  SO 
9ito       9| 

14  50  to  1500 

1150  tol350 

9ito      10 

14  50  to  14  75 

1000  to  11  00 

9ito      10 

1400  to  1450 
950  toll 00 
9  to       9| 

to       SO 
to       S3 

12   to 
10   to 

23 
23 

13   to 
10    to 

25 
25 

14  to      97 
12  to      27 

14  to      31 
12  to      31 

14  to     33 
18  to     33 

14  to      33 
10  to     33 

to     m 
to      18 

5  to 

4ito 

l6 

6   to 
6   to 

11 

6  to      111 

7  t9      11 

9  to     18 
9  to     13 

9  to      13^ 
9  to      13 

9  to      13| 
9  to      13 

to      101 

94  to 

H 

9  to 

H 

BkU>       H 

8|to       6| 

8  to      H 

74  to       74 

to      lOf 

10|to 

111 

laito 

»l 

9ito      lOi 

10  to     U 

10  to     11 

10  to     11 

to      18 

llf  to 

18| 

IS   to 

13 

10}to      11| 

ll^to      19| 

14to     18 

ll|to     18 

to      SO 
to      40 
to       39 
to       43 
to       S2 
to       32 

48  to 
38    to 
38   to 

20   to 
52   to 
20   to 

45 
45 
43 

55 

3d 

43    to 

40    to 
40    to 
SO  to 
53    to 
80    to 

ST 
45 
44 

45 

57 
38 

38  to      56 
37  to      43 
37  to      42 
90  to      45 
58  to      55 
20  to      38 

38  to      58 
37  to      42 
37  to      48 
80  tp      43 
53  to      57 
15  to      37 

37  to     50 
35  to      42 
35  to      41 
80  to      43 
45  to      96 
15  to      34 

37  to      90 
35  to     48 

35  to      41 
80  to      43 
45  to      57 
15  to      84 

to    650 

S50    to 

6  50 

550    to 

6  75 

450  to   475 

4  75  to  500 

490  to  4  75 

485  to  490 

to    985 

6  75   to 

985 

690   to 

9621 

487ito  700 

550  to  737 

500  to  675 

585  to  675 

to    950 

750    to 

985 

750   to 

985 

650  to  700 

685  to  800 

600  to  675 

550  to  675 

to    800 
....SOO 
to    195 

to**'«^ 
to       47 

910    to 

2  10    to 

810    to 

85   to 

61    to 

41    to 

8S0 

820 

820 

91 

64 
50 

135   to 

155   to 

150    to 

70    to 

61    to 

35   to 

160 

1  60 

160 

78 

63 

45 

145  to   15U 
140  to   143 
130  to   136 

60... 

56  to      60 
27  to      33 

145  to   155 

150  to  154 

144  to   148 

68  to      70 

9r  to      60 

32  to      37 

145  to   150 

1  45  to   1  46 

140  to   148 

68  to      76 

60  to      68 

38  to      38| 

145  to   155 

145  to   148 

140  to   143 

70  to      75 

64  to      66 

35  to      39 

to  80  00 

13  00   to  18  00 

15  00   to  80  00 

1600  to  18 00 

1500  tol700 

14 («  to  1600 

1500  to  1600 

to  15  00 

18  00   to  IS  00 

18  00   to  14  00 

1800  tol300 

1800  tol300 

UOO  toUOO 

UOO  tolSOO 

18  00 

1150 

1150 

1800 

1300 

1890 

to  15  50 

1400 

14  00 

1400 

1400 

1500  tolOOO 

1475  to  15  00 
1400 

1500  to  1550 

14  50   to  15  00 
12  50 

IS  00   to  IS  50 
14  50 

1425  tol450 
1300  to  1350 

UOO 

8ito       9^ 

1450  tol500 

1400    

1100  to  11 98 
81  to       91 

14  00  to  1490 

1950 

18  00 

1150 - 

UOO  toll85 
8ito       9i 

1800  tol890 

to        10 

e|to 

H 

Bito 

9i 

74to        84 

to       83 
to       88 

19   to 
16   to 

81 

81 

98    to 

IB  to 

85 
83 

28  to      85 
88  to      84 

86  to      30 
22  to      87 

85  to      38 
81  to      31 

88  to      34 
82  to      85 

W>        13 
(0      lU 

4   to 
4  to 

01 
8i 

5  to 
5  to 

11 
lOJ 

4  to      10 
7ito       di 

6  to      131 
6  to      13 

6  to      13f 
6  to      13 

6  to      134 
6  to      13| 

K>        101 

91  to 

91 

8|to 

8i 

8ito       81 

8»to       8f 

7fto        8 

nto       74 

»      104 

mto 

ll|l 

10|to 

11^ 

9ito     lOf 

lO^to     10} 

9ito      lOf 

oftp    lOf 
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28  to      47 

38   to      57 


35  to 

S8  to 

S3  to 

85  to 

14  to 

13  to 


5  00  to 
5  75  to 
675  to 


145  to    160 


Philadelphia— Cont'd. 

Cotton— Continned. 
low  middling  to  good 

middling lb. 

Wool: 
PeoosylvaniA  and  Ohio 

clothing lb. 

PonnsylTania  and  Ohio 

combing lb. 

New   York,  Miohigui, 

and  Wisconsin lb. 

other  Northwestern .  do. 

palled do. 

tub-washed do. 

California do. 

Colorado do. 

BALTIUOBS. 

71onr: 

Soperflne bbl. 

Extra do. 

Family do. 

Wheat: 

Red bash. 

Amber do.. 

White do.. 

Bye do.. 

Oats do.. 

Com do.. 

Hay,  Maryland  and  Penn- 
sylvania  ton. 

Pork: 

Mess bbl.  1775  to 

Extra  prime do.  15  S5. 

Lard lb.      11   to 

Batter : 

Western lb.      18  to 

Eastern do.      18  to 

Cheese: 

Western  factory lb .        9  to 

Eastern  factory do.      13  to 

Sogar: 

Fair  to  cood  refining .  lb .        94  to 

New  Orleans do.        8|to 

Tobacco: 

Lags lb.        64  to 

Loaf,   common  to  me- 
dium  lb.        7   to 

Cotton : 

Ordinary  to  good  ortli- 
nary lb. 

Low  middling  to  good 

middling lb. 

Wool: 

Tab- washed lb. 

Fleeco-wasbed do. 

Palled do. 

Unwashed do. 


•0 13f  to  to  131  to  12|  to  to  13i 


January. 


Febrpary. 


42 
40 
57 
45 
27 
22 


525 
625 
900 


140  to 
72  to 
34  to 
5Uto 


160 
75 
41 
60 


16  00   to  19  00 
18  00 


CINCINNATI, 
"•^our: 

family  and  fancy ..  .bbl. 

ixtra do.. 

Superfine do.. 

^^'hoat : 

led  winter bash. 

fill  (amber)  winter. do.. 

White  winter do.. 

»ats do.. 

{ye do.. 

Parley do.. 

ialed,  No.  1 ton. . 

'"wer  f""*''"^ f\o. . 


28  to 

28  to 

35  to 

28  to 

22  to 

25  to 

14  to 

13  to 


500  to 

600  to 

6  75  to 

143  to 

158  to 

150  to 

70  to 

37  to 

55  to 


47 

57 

42 
40 
57 
45 
27 
22 


575 
650 
950 

155 

160 

155 

72 

43 

59) 


15  00   to  19  00 


"I 

27 

28 

14 

15 

91 
Oh 

9 
11 


17  50 

15  25 

111  to 

18   to 
18   to 

9   to 
13   to 

9ito 
9   to 

5   to 

7    to 


March. 


10 12^  to  to  13^10  Hi  to  to  12 


28  to       47 
37  to       55 


35  to 

28  to 

22  to 

25  to 

14  to 

13  to 


42 
40 
57 
44 
27 
17 


10  to  5 
00  to  6 
75  to  0 


75 
50 
50 


135  to  155 


55  to  1 

70  to 

37  to 

51  to 


60 
72 
41 
57 


lOi  to   11^ 
12  to   13 


35  to 

28  to 

23  to 

24  to 


37 
33 
35 

23 


660  to  800 
610  to  6  35 
560   to    590 

1  40 

147  to  150 

150 

36  to   38 

48 

77  to   80 
65  to  140 


1100 
BOO 


to 
to 


13  00 

10  00 

75 


11  to 

12ito 

35  to 

28  to 

23  to 

21  to 


"i 

27 

23  I 

15 

15» 

91 
91 

8J 
11 


12 

13 

37 
33 
35 

28 


15  00  to  19  00 
00 


16 
15 


50  ton 

25.... 
11  to 


18  to 
15  to 

9  to 
13  to 

9fto 
9  to 

5  to 

7  to 

10|to 

Hi  to 

35  to 

28  to 

23  to 

24  to 


ApriL 


28  to   47 
37  to   55 


!0 10}  to  to  111 

26  to  4S 
34  to  SI 


35  to 

2d  to 

SO  to 

25  to 

13  to 

12  to 


525  to 
6S0  to 
795  to 


42 
40 
55 
44 

26 
21 


625 
700 
975 


155  to  170 


167.... 
72  to 
40  to 
51|to 


75 
45 
541 


15  00  to  19  00 
16  00 

•  •  •  •  • 

10* 


15  50  to 
1500.... 
10  to 


25 
22 

15 

16J 

94 
9i 

84 
11 

111 

121 

37 
33 
35 

28 


6  75  to  8  00 
625  to  650 
5  25  to  5  65 


40 
45 
55 
38 
41 
75 
60 


900 
700 


to 
to 
to 
to 
to 
to 
to 


45 
50 
58 
45 
44 
80 
lU 


to  10  00 
to  600 


6  75  to  8  00 
625  to  650 
5  40  to  5  75 


50 
55 
55 
42 
39 
70 
55 


to 
to 
to 
to 
to 
to 
to 


9  50  to 

700  to 

i«s«K>  to 

l|to 


155 

160 

160 

44 

45 

77 

103 

10  50 

850 

15  50 

11 


15  to 
15  to 

0  to 
13  to 

8f  to 
8ito 

5  to 

7  to 

94  to 

mto 

35  to 

28  to 

23  to 

24  to 


25 
23 


Hiy. 


33  to 

24  to 

22  to 

23  to 
12  to 
li  to 


9 

38 
S 


650  to  7» 
800  to  9» 
950  to  list 

SOS  to  2» 

225 


105  to  IM 
50  to  9S 
61  to     ff 

1600  to  21N 

1700 

1500  tol5S 
lOfto     114 


16  to 
10  to 


s 


154        9  to    14 
164      13  to    1^ 


8i 

8i 

11 

104 
111 

37 
33 

35 

23 


9ito 
91  to 

4  to 

64  to 


10 
II 

9 


700   to    825 

6  40  to  nn 

5  75   to    6  00 


148 
165 
165 
41 
36 
70 
60 


to 
to 
to 
to 
to 
to 
to 


165 

168 

168 

43 

38 

75 

100 


1100 

800 

1500.... 

04  to 


to  12  00 
to  10  00 


lOi 


9ito  HI 

lOlto  U|| 

35  to  37 

28  to  8 

23  to  3S 

24  to  « 


040  to! 
850  to  »^ 
750  to  8« 

190  to  2« 
210  to  815 
8 10  to  215 
58  to  5 
S3  to  i 
95  to  1« 
65  to  1« 

1100  tol2« 

800  tolOM 

1550  to  159 

9|to     U 

*tfawii 
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DUCTS  IN  1877— Continued. 


ne. 

July. 

Anjnist. 

Septembor. 

October. 

NoTomber. 

December. 

tot 

1 
lOlU 

1 

)omto$om 

$011tto( 

K)i2i 

1 

r 

1 
1 

$011  to$011te01Uto$013 

1 

to  Hi  to  $0111 

1011  tolOlU 

to 

44 

33  to 

50 

33  to 

50 

32  to 

50 

32  to 

50 

27  to 

48 

27  to 

47 

to 

48 

39  to 

55 

39  to 

55 

37  to 

55 

37  to 

55 

38  to 

58 

37  to 

55 

to 
to 
to 
to 
to 
to 

37 
37 
52 
40 
23 
20 

36  to 
32  to 
21  to 
30  to 
12  to 
16  to 

44 

39 
53 

'  23 

20 

36  to 
32  to 
21  to 
30  to 
12  to 
15  to 

44 
39 
53 
47 
23 
20 

40  to 
32  to 
21  to 
30  to 
12  to 
15  to 

45 
43 
53 
47 
23 
20 

40  to 
32  to 
21  to 
30  to 
12  to 
15  to 

45 
4) 

5J 
47 

20 

40  to 
32  to 
SO  to 
30  to 
12  to 
15  to 

43 
43 
53 

47 
23 
20 

40  to 
32  to 
21  to 
30  to 
12  to 
15  to 

43 

43 
53 
47 
25 
20 

to 
to 
to 

650 

7  50 

10  00 

4  00  to 

6  50  to 

7  50  to 

500 

750 

10  50 

4  50  to 

6  25  to 

7  00  lo 

5  50 
7  00 
9  75 

3  75  to 

4  75  to 
7  00  to 

450 
700 
850 

3  75  to 
575  to 
650  to 

500 
750 

8  75 

375  to 
525  to 
625  to 

4  75 
650 
850 

400  to 
525  to 
625  to 

4  75 
625 
8  50 

to 

195 

105  to 
1  95  to 

1  sr>   to 

75  to 
40  to 
56^  to 

195 
20O 
2  00 

77 
48 
67 

130  to 

155  to 

1  45  to 

65  lo 

37  to 

50^  to 

154 

158 

155 

67 

46 

67 

110  to 
1  42  to 

140 
145 

110  to 

148  to 

147 
150 

110  to 
140  to 

140 
147 

120  to 
146  to 

145 
1  55 

to 
to 
to 

80 
50 
621 

58  to 
32  to 
50  to 

60 
36 
60 

67  to 
3-2  to 
61  to 

. . . .  • 
68 
38 
71 

65.... 
31  to 
56  to 

37 
62 

63  to 
35  to 
55  to 

65 
39 
644 

to  19  00 

14  00  to  19  00 

14  00  to  18  00 

14  00  to] 

17  00 

14  00  to  1800 

1400  tol700 

14  00  to  17  00 

to 

15  75 

14  75  to  15  00 

15  00  to  15  25 

1430 

14  50 

1500 

1425 

1200 

to 

102 

91  to 

lOi 

10  to 

m 

9}  to 

9J 

10  to 

M 

94  to 

10 

9  to 

H 

to 
to 

18 
23 

12J 

11  to 

17 

12  to 
16  to 

3  to 
8  to 

20 
18 

10 
12 

12  lo 
15  to 

6  to 

9  to 

20 
20 

11 
12 

12  to 
17  to 

lUto 
12J|to 

e^to 

23 
23 

13 

13* 

81 

12  to 
17  to 

12  to 
ISito 

8  to 
(*) 

23 
24 

13 
13i 

12  to 
17  to 

12ito 
12  to 

23 

28 

to 

3  to 

8  to 

9J 
12 

12* 
134 

7| 

to 
to 

lot 

91 

Otto 

9J 

8|to 

n 

9 

8  to 

8i 

H 

71  to 
(•) 

to 

^k 

4  to 

n 

4   to 

"i 

4  to 

7i 

4  to 

1 

'b 

4  to 

7i 

3  to 

6 

to 

9 

C^to 

ei 

C^to 

H 

e^to 

H 

6ito 

84 

6}  to 

84 

54  to 

8 

to 

lOi 
Hi 

10  to 

125 

10}  to 

Hi  to 

Hi 
12i 

,104 

1 

.103 
118 

10  to 

lOJ 

Of  to 
lOfto 

104 

Hi 

to 

111  to 

lot.... 

t 

101  to 

lotto 

to 
to 
to 

37 
33 
35 

28 

33  to 
30  to 

40 
35 

36  to 
36  to 

43 
38 

32  to 

33  to 

40 
35 

32  to 

33  to 

40 
35 

33  to 
35  to 

42 
36 

33  to 
35  to 

42 
36 

to 

24  to 

31 

28  to 

33 

25  to 

30 

25  to 

30 

25  to 

32 

S5  to 

32 

to 
to 
to 

0  75 
8  00 
700 

9  00  to 
7  75  to 
625  to 

10  00 
8  25 
700 

6  10  to 
5  CO  to 
5  CO  to 

7  50 
585 
525 

5  40  to 
4  85  to 
3  65  to 

0  75 
5  1') 
4  00 

600  to 
5  50  to 
4  50  to 

750 
585 
500 

590  to 
5  40  to 
450  to 

600 
565 
4  85 

565  to 
525  to 
435  to 

6  75 
5  40 
475 

to 
to 

to' 
to 
to 
to 

165 
180 

»  •  •  « 

46 
50 
ifO 
60 

1  70  to 
175  to 
175  to 
39  to 
50  to 
62  to 
45  to 

1  90 
1  95 
195 
43 
52 
70 
65 

85  to 

125  to 

128  to 

30  to 

46  to 

50  to 

Nominal 

120 

1  30 

135 

40 

49 

CO 

115  to 
117  to 
1  17  to 
39  to 
46.}  to 
55  to 
70  to 

118 
125 
125 
35 
47 
57 
75 

117  to 
128  to 
128  to 
25  to 
47  to 
60  to 
50  to 

128 
•  33 
133 
30 
48 
63 
G3 

125  to 
128  to 
1^8  to 
27  to 
34  to 
58  to 
45  to 

128 
135 
135 
31 
48 
60 
70 

120  to 
127  to 
127  to 
28  to 
39  to 
61  to 
50  to 

127 
132 
135 
31 
48 
63 
75 

to 
to 
to 

13  50 
900 

14  75 
lOfi 

1100  to  12  50 
7  00  to  9  00 
13  50  to  14  00 
8^  to   lOi 

9  00  to  12  00 

650  to  850 

14  00 

9  00  to  11  00 
6  00  to  800 
1225  to  12  50 
8ito   9i 

1000  toll50 
7  00  to  900 
1325  to  13 35 
61 to  lOi 

900  toll  00 
700  to  800 
13  75  to  14  00 
9  to   9i) 

900  to  1050 

700  to  800 

1200  

to 

■t. 

9  to 

lOJ 

7i... 

•  •  •  «-i 

14  A 
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TXoduoti. 


CracxHKATi— Gontinaed. 

Batter: 

Choioe lb. 

Prime do. 

Cheese,  prime  to  choice 

factory lb. 

Bugaii 
Slew  Orleans,  fair    to 

good lb. 

New  Orleans  prime.. do. 
Cotton : 
Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 

middling lb. 

Wool: 

Fleece-washed lb. 

Tnb-washed do. 

Unwashed,  clothing . .  do . 
Unwashed,  combing  .do. 
Polled do. 

CHICAGO. 

Flour : 

Choice  winter  extros.bbl. 

Common  to  good  winter 
extras bbl. 

Spring  extras,  common 
to  good bbl. 

Spring  extras,  choice.do. 

Patent  spring do . 

Spring  sapor  fines — do. 
Whoat: 

No.  1  spring bash. 

No.  2  spring do. . 

Ka  3  spring do. . 

RyeNo.ii do.. 

BorlevKo.  3 do.. 

Comxfa2 do.. 

Oats  Nad do.. 

Hay: 

Timothy ton. 

Prairie do.. 

Beef: 

Mess bbl. 

Extra  mess do.. 

Pork: 

Mass bbl. 

Prime  moss do. . 

Extra  prime do.. 

Lard cental. 

Eotler: 

Choice  to  fancy lb. 

Medium  to  good do. 

Cheese,  good  to  choice  fac- 
tory   lb. 

"Vool 

.•leece-wa»^     '  *.. 


January. 


10 


90   to 
18   to 


10  S3 
10 


$0S0   to|02a  10 2t   to|0S3  1034    to 
16   to       18        " 


13|to       14 


^to 
9ito 


lOito 
111  to 

30  to 
33  to 

31  to 
37  to 
27  to 


10 


121 

36 
38 
26 
43 
31 


Fabmary. 


liaroh. 


ApriL 


0  75   to    7  50 
5  75   to    6  25 

5  50  to  5  87i 
600    to  650 

6  50   to  8  25 
3  37|to  4  50 

Nominal 

125  to  1251 
112  to    im 

72 

66 

44i  to       45i 

34    to       34^ 

8  50   to  10  00 

7  00    to    7  50 


10  50 
1150 


to  10  75 
to  1175 


16  97^  to  17  00 


12  75   to  13  00 
11  05    to  11  45 


27  to 

18  to 

13  to 

9  to 

35  to 

33  to 

'      20  to 


33 
25 

10 

42 
36 
26 


ftAAJJL«.%«*A    %f\ 


>er  barrel.... 
..jod  to  choice, 
'"heat : 
to<l  winter,  y-' 
IqA  ^I'futer  'N* 


,0\<.., 


13|t0       14 


9    to 
10.... 


»i 


18   to 
14^  to 


81  to 
Oito 


SO 
151 


I 


9i 
lU 


19   to 
15|to 


9   to 
91  to 


10  25 
Si 

16 


9» 
10 


MV 


i 


lOito     ii|!    lOito     101      H^ 


12   to      12} 


30  to 

32  to 

21  to 

37  to 

27  to 


36 
38 
26 
43 
31 


llfto       18 


30  to 

32  to 

21  to 

37  to 

27  to 


36 
38 
26 
43 
31 


7  75   to 

850 

6  00   to 

750 

6  00   to 

6  50   to 

7  25    to 
4  00    to 

6  50 
700 
950 
5  00 

Nominal 
125ito 
115   to 
70.... 

•  •  •  •  • 

126i 
1  16 

CO -- 

42i  to 
35   to 

35| 

7  75   to    8  53 
6  00   to    7  50 


6  00  to 

6  50  to 

700  to 

4  50  to 

Nominal 

121|to 

113   to 

62   to 

Nominal 

33^  to 

33ito 


650 
700 
950 
525 


101  to 

30  to 

30  to 

Si  to 

27  to 

37  to 


lOi 

"»i 

35 
36 
25 
31 


•035  toiOX 

82  to    B| 

IS  (»  is|i 


9  to     n^ 

10  to    1^ 

I 

9  to     91 

I 

10|to    111' 

30  to    35 
30  to    IS 

21  to  as 
87  to    ai 
87  to    S9i 


750   to    800 
GOO  to    700 


234 
14 

•  •  • 

35i 
331 


800 
700 


to 
to 


10  75  to 
1175   to 

16  25  to 
14  00  to 
1150  to 
10  72*  to 

27   to 
20    to 

13    to 
84  to 


000 
7  50 

1100 
12  00 


750 
700 


to    800 


10 
11 


75 


to 
to 


16  50  !14  35 
14  50 
1175 
10  75 


to 

13  00   to 

10  00    to 

950    to 


1100 

12  00 

14  45 

13  35 
10  25 

955 


600 
600 
650 
400 


to  625 

to  6SS 

to  800 

to  500 


Nomlxial 
1281  to 
1211  to 
67  to 
52  to 
39  to 
314  to 


800 
700 

1100 
1175 


to 
to 


133 

ISSi 

674 

1S5 

394 

314 

950 
750 


900  to  ISB 

775  to  815 

775  to  850 

875  to  9SI 
890  ioVm 
575  to  6» 


KoDiaal ..-' 
154  io  ISBK 

146 

as  to    II ' 
89  to    85 
51|to    S» 
4Q|to    41£ 


to  18  00 


32        25   to 

25  ;     18    to 


14 


13i  to 
ef  to 


30 
32 

"J 
91 


34  lo  40 
33  to  37 
20    to       26 


13  90    to 
13  25   to 

950.... 

935    to 

24   to 
18    to 

15   to 
82  to 


14  00 

15  SO 


:»5  to  42 
33  to  37 
20    to       36 


9  274 
30 


16 


34  to  48 
30  to  38 
20   to       87 


809  ioie«: 
700 

1078  toim' 

UTS  toMII 

1475  t0tfl5; 
1375  to  Mil 
1000  tol0l5! 
960  to  991 


83  to 

15  to 

14  to 

9  to 


II ' 


15' 


34  to    ti 

30  to    V 
22  to    S5 


i. 


L. 


;or 


450 
650 

to 
to 

625 
750 

4  50    Xo 

bbl 

7  00    to 

ash. 

137 

to 

138) 
1  33$ 

145   to 

do.. 

132 

to 

135    to 

do.. 

125 

to 

126 

132    to 

40.. 

29 

to 

33 

32    to 

«o.. 

37 

to 

a* 

35i  to 

lO.. 

62 

to 

1  1« 

76    to 

lo 

1  -It 

, 

6  25 
800 


1 


4(i 
36 

;<3 

:i5 

42 
78 
15 


4  50 
7  CO 


to 
to 


6  25 
8  CO 


44  to 
X9  to 
35  to 
32  to 
3S4to 
62    to 


45 
40 
36 
37 
42 
70 
15 


1    fK 


'3  00 


10  00 

■»oo 


to  IS  00 
to  11  00 


450 
700 

150 


to 
to 


63ft 
600 


49 
48 
34 
38 
63 
30 


10  00 
700 


to 

153 

to 

ISO 

to 

38 

to 

40 

to 

64 

to 

100 

500  to  711 
750  to  991 

800  to  IH 

194..i.« 

184 .-. 

85  to    15 

54  to    » 

70  to    J 
35  10    » 


tolSOoluOO  tottH 

touoonoo  toUV 
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PEODTJCTB  IN  1877— OonHnnod. 


June. 


July. 


A.ti{ntit. 


«0»  tolOM 
15   to       20 


•021    tolOdS 
18   to       SO 


lOito       111 


10}  to 
11.... 


101 


9}  to 
lOito 

98  to 

30  to 

n  to 

S7  to 

97  to 


n 

lU 

33 
34 
S5 
33 
98 


195 


to  10  25 


725   to    9  95 

its  to  875 

875  to  9  95 

775  to  895 

175  to  5  75 

183 

1504tO    154 

139 

70   to       71 

Hominal 

44f  to       46 
87|(o      371 

8C0   to    050 
7  50    to    8  00 

10  75   to  11  00 

11  75   to  19  00 

13  65   to  13  70 

1975   to  1300 

900   to    995 

9  89ito    9  30 

18    to       23 
13    to       16 

13   to       19) 


8    to 


10|to 
11.... 


81 


m 


10^   to  1095 
16   to       18 

9    to         9| 


lOito 
Hi  to 

30  to 
33  to 

31  to 
37  to 


11 

12 

40 
39 
96 
35 


900   to    925 

6  75    to    8  50 

7  75  to  8  95 

8  50  to  9  95 
8  00  to  9  75 
495  to  525 

Xomioftl 

141   to    143 

190i 

69 

Kominal 

43   to       44 
33   to       34 

8  00  to  10  00 
750 

10  75   to  11  00 

11  75   to  13  00 

12  75   to  13  93} 
1200   to  1385 

900 

8  55   to    8  031 


15   to 
13   to 

7   to 


20 
14 

8 


lOito 
11.... 


101 


lOfto 
lUto 


30 
33 
21 

27 


to 
to 
to 
to 


lOi 

lU 

40 
39 
96 
35 


850   to    900 

650   to    800 

750  to  775 

800  to  850 

8  50  to  9  75 

400  to  500 

Kominal  ..... 

190  to  195 
95 
57 


93   to 
56ito 
Koniliud 
481  to 
98{to 


48i 

29 


700 
7  50 


to    8  50 


10  75  to  1100 

11  75  to  12  00 

13  12|  to  13  15 

19  00  to  18  25 

9  00  to    9  25 

8  70  to    8  90 

16  to       24 

13  to       16 

9  to       10 


Soptoinbo?. 


lots  tot028 
23  to     24 

11  to      111 


91 U 

loi... 


10 


9ito      10 
10|to      11 


30  to 

33  to 

21  to 

27  to 

27  to 


38 
39 
95 
39 
30 


650  to  700 

600  to  625 

575  to  750 
625  to  675 
7  50  to  000 


110.... 
109|tO 
105  to 
52  to 
67|... 
421  to 
23|t0 


111 


800 
700 

1000 
1100 


to  900 


to  10  25 
to  11 95 


1320  to  1930 
11  CO  to  19  00 
9C0   to  975 
8  26  to   832| 

18  to      24 
14  to      16 

10|to      11 


OctOMT* 


lOtO  to|097 
18  to     t5 

12  to      14 


9}  to 

lOJ... 


10 


November. 


•025  to|033 
29  to      95 

mto      13| 


9  to        9| 


10}  to      101 
101  to      Uf 


35  to 

33  to 

99  to 

28  to 

27  to 


40 
39 
94 
39 
30 


700  to  725 

600  to  650 

500  to  600 
650  to  750 
750  to  850 


IIP* 

117| 

106 

53|to      54 
60|to      61 
42|tO      49f 
93ito      931 

700  to  850 
550  to  650 


1000 
1100 


to  10  95 
to  11 85 


1365  to  1370 

1175  tol900 

950  to  1000 

8  67ito  870 

95  to      31 
15  to      20 

12|to      13 


Deeexnber. 


•031  to903i 
16  to     91 

12|to     13 


7  to 

8  to 


8 

•I 


9|to 

101  to 

35  to 

S3  to 

99  to 

28  to 

27  to 


101 

111 

40 
39 
96 
30 
30 


700  to  795 

600  to  650 

500  to  560 
575  to  650 
700  to  800 


107ao 
106|to 
109  to 
54|to 
661  to 
49  to 
941  to 

800  to 
6  50  to 


111 
1051 
lOfil 
55| 
59 

900 
800 


1000 
1100 


to  1095 
to  11 25 


1312}tol350 
1100  to  11 25 
900  to  925 
8  021  to   812| 


96  to 
15  to 


39 
90 


ll|tO      13| 


Of  to      10| 
101  to      111 


35  to 

83  to 

99  to 

28  to 

27  to 


38 

38 
26 
32 
99 


700  to  725 

600  to  650 

500  to  580 
675  to  650 
700  to  900 
300  to  350 


900  to  1050 
750  to  900 


950 
1050 


tolOSO 
to  11 00 


1190 

1100  tOll95 
975  to  1000 
780  to  787| 


96  to 
15  to 


90 


11  to      19 


30  to  36 
30  to  33 
18  to   23 


35  to  40 
3J  to  36 
20  to   27 


3G  to  43 
36  to  40 
23  to 


"7 


36  to  42 
36  to  38 
25  to   28 


36  to  43 
36  to  40 
22  to   27 


600 
OOU 


to  9  00 
to  10  50 


600 
750 


to 
to 


9  00  to  2  50 

185  to  190 

1  65  to  1  70 

40  to  43 

46  to  52 

"tO  to  98 

35  to  90 


180  to 

170  to 

160  to 
32|to 

34  to 

70  to 

53  to 


700 
925 

190 
175 
165 
361 
55 
98 
00 


It  CO 
700 


to  13  00 
to  1100 


1100 
700 


to  13  00 
to  11 00 


3  90   to 
660   to 


190  to 

110  to 

97  to 

37  to 

49  to 


540 
725 

130 
133 
114 

34 

4911 

98 


10  50 


900  to 
520  to 


124 

190 

110 

96 

37 

45 


to 
to 
to 
to 
to 
to 


500 
725 

126 

193 

114 

34 

58 


300  to 
595  to 


500 
700 


36  to      44 

37  to      40 
95  to      97 


450  to  500 
525  to  6  40 


36  to      44 

35  to      40 
29  to      97 


1050 


197|to  130  i 130 

199 1  195|to   126i 

114  to  115 

23|t0     951  J     93  to     9(4 
49  to      46        4Uto      47 
83  to     87       80  to      55 
80  to     96       45  to     90 


750  to  900 


850  to  1050 


495  to 

025  to 


500 

650 


191 

113   to   115 
24|to      2tH 
3d  to      461 
51  to      S3 
SO  to      75 

1000  tol250 
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Jannary. 


Saint  Louis— Continued. 

Beef,  mess l)bl. 

Pork,  mess do.. 

Lard do.. 

Butter : 

Prime  to  cboice  dairjr .  lb . 

Country  packed  prime 

to  choico lb. 

Cheese : 

Ohio  factory lb. 

New  York  factoiy-.do. . 
Cotton: 

Ordinary  to  good  ordi- 
nary   lb. 

low  middling  to    good 

middling lb 

Tobacco: 

Lugs lb 

common  to  medinm  ship- 
ping leaf Id. 

Wool: 

Tab- washed lb. 

Fleece- washed do. . 

Unwashed do.. 


$13  50to$14  00 

1750 

0   to       11 


Febroaiy. 


$1350  io|14  00  $1350  to$UOO  11350  to $14  00 


23   to 

17    to 

12ito 
13    to 

9   to 

lOito 

S^to 

6   to 

3J    to 

23  *  to 


28 

20 

13^J 
14 

10 
llj 

51 

8 
40 
20 


fiSO 

6  75    to    7  60 

7  00    to    8  50 


60    to 

48   to 


23  00   to  24  00 


13  50    to  15  00 
10  50 

18  25   to  18  50 
lU  to       12^ 


NEW  ORLEANS. 

Flour: 

Superfine bbl 

Extra do.. 

Choice  to  fancy do. . 

Com,    white     and     yel- 
low   bush 

Oats do.. 

Har: 

Choice ton . 

Prime do. . 

Beef: 

Texas bbl 

Western do . . 

Fulton  market  —  ^  bbl . 

Pork,  mess do  . 

I^rd lb. 

Butter : 

Choice  Goshen lb 

Choice  Western  ...  .do. . 
Cheese: 

Choice  West'n  facfy .  .lb. 

New  York  cream . .  .do. . 
Sugar: 

Fair  to  fully  fair lb .  i 

Prime  to  strictly  prime,  j 
pound ; 

Clarified,  white  and  yel-  i 

low lb.' 

Cotton :  I 

Ordinary  to  goo«l  onli-  j 
nary ..lb.! 

Low  middling  to  good 
mi^iiii   ft  ...  lb 

^obacf- 

Lugi,  ...lb 


60 
51 


24    to 

14^0 
16    to 

TJto 

SJto 

9^  to 


ow 


jouis....  .  V 


'^xtra 

Tamilv  *"*''  ■'«»»«t 
"^eat 
<aliloi  IX, 
>rep'>' 


.  tail  ••!  1^1 


115  to 
4ito 
7Jto 


25 

15 
17 

11 
.Hi 

12i 

7 
im 


17  40   to  17  60 
9   to       11 


22   to 

17   to 

12ito 
13   to 

lOito 

12   to 

2ito 

6   to 

33    to 

'23"  to' 


28 
20 

13i 
14 

llg 
121 

51 

9 
40 
26' 


March. 


14  75  to  15  00 
0   to     -11 


S2   to 

16   to 

12^  to 
13   to 

10   to 

llf  to 

Si  to 

6   to 

30   to 

*23'"to 


S8 

18 


April. 


May. 


15  00  to  19  60 
9   to       11 


13il     lU  ^<* 


22   to 

16    to 


14 

iij! 

12i! 

5i! 

I 

9  I 
38 


13    to 

10    to 

lUto 

9ito 

6    to 

30    to 


28 

18 

12 
14 

10* 


$1350to|HOC 
ICOO  tolfiSO 
9  to     11 

23  to    S 

14  10    16 

ISito    13) 
13  to     14 


9ito     9) 
18^     l(^to     Ui 
5ti       2|to      Si 


9 
38 

'ai" 


5itO      9 
32  to    n 

so'to'Vi 


590 

6  00   to    7  40 
750   to    8  25 


55   to 
45   to 


60 
50 


18  00^ , 

14  00   to  15  00 


12  25   to  12  50 
10  50 

17  62i  to  18  00 
11    to       12 


30   to 
22.... 


31 


13   to 
16    to 

8   to 

8gto 

9ito 


llg  to 
4  to 
7    to 


14 
161 

83 

83 

lU 

,11 

13^ 
6J 
10 


Jul. 
.do.. 

"*al. 


500 
550 
625 


2iK 

20< 


t^ 


o 


00 


4  to 

5  25 
050 


2;.  I  2  00 
;  20  I  2  00 


to 
to 
to 

to 
o 


5  25   to    5  50  I  7  00    to    7  25 

6  00   to    7  50     7  90   to    0  S3 

7  75   to    8  87^110  00    to  10  75 


53   to 
47    to 


54 
52 


G5    to 
47   to 


70 
58 


18  00 1800 

16  50   to  17  00    14  50   to  15  00 


550 

650  to  Tfi 
800  to  991 

57  to    a 
48  to    a 


12  25   to  12  50  .14  50   to  13  00 
1050 |10  50 

16  00    to  16  25   17  00   to  17  35 
10   to       ll}i      10^  to       11 


30   to 
22...- 


33  !     24   to 

18.... 


15 
17 


8ito 

8gto 

10   to 

log  to 

ll^to 

2   to 

7    to 


15   to 
16i... 


I 

8ii 


8ito 
9|... 


97 
151 
91 


lli|      lOito 
101 


1900 
1700 


USD  tolSM 
1090  tolO^S 
1300  tol50 
9ito     lilj 


C3 
90 


13  to    14 
16| 


I 

laij 

.0! 


8|to 

lOito 

2   to 

7   to 

18   to 
22    to 


"i 

llgj 

C3I 


10 

23 
24 


I 


5  00 
625 
725 

2  20  2  00 
220  200 
I  120 


4  75  to  5  00 
525  to  000 
625   to    795 


•»t 


to 
to 
to 


215 
215 
135 


4  75   to    900 
9S5   to    600 

695  to  en 


900 
900 
150 


to  990 
to  990 
to    100 


01  to 

9|to     9j 

11  to    IS 

efto     9t 
lOito    ill 

s  to    cs 

7  to    W 

90  to    S 
24  to    23 

TOO  to  •"* 
879  to 
990  tol — 

300  to  3« 
SOO  to  9« 
179  to  190 


BEPOST   OF  THE  8TATI8TICIAH. 
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JUH. 

Jnl,. 

Atien*. 

Septomtot.        Ootober. 

December. 

tUMlo 

soa 

\n 

IISOOtotlSK-. 
L995   tola 371 

■13  10  ID 

eiio 

>k 

119  to  to  eu  00 

"'tir. 

ln00Iotl31S«13B5tO 

M   to 

M 

£0   to 

30 

14  to 

M 

33    to 

35 

90  to      3S 

"   *" 

m 

7    to 

tG 

9   to 

1^ 

10     to 

15 
0) 

8  to 
(■) 
B|to 
lotto 
11  to 

13 

la  to 

(•» 

Olio 
101  to 
11  lo 

ISi 

15   to      SO 

(•) 

ri 

BJto      10 
101  to      III 
UU       31 

i: ": ::: 

aito 

4 



9   to 

*i 

n 

SI  10 

" 





4   to 

•n 

3  to 

« 

31  to 

0) 

Slto      S) 

37 

SB  to 

40 

38  lo 

40 

38  to 

413 

fi8  lo 

411 

93  to      41) 

»  to 
450.... 

33 

Kto 

500 

095 

7  SO 

27  to 

8  75  to 

SM)    to      JS 

»7a 

DM 

li"'ii 

NoniDol 

in 

500 
7S5 

■  DO  to 

000  1  531  to 
737JI  AM   to 

450   to   000 
000  to  700 

n  to 

SO 

5H    to 

" 

70    to 

« 

«K 

Vii      57  to 
43  1      41    to 

43 

35   lo 

S 

60    to      02 

900 

1700  lol7Milfl00to 

B50 

1500    to  1000 
1050   to  17  00 

1800  to  1900 

16M  to 

»MI    to 
0     lo 

700 

too 

soo 

IS. 

lOO 
5-S 

1 

sSs 

"m   lo 

450 

iisb"  toisooiiiso  to' 

SOO 

5S0 

1950  to  IS  50 

'bjio     10  1     WW 

500 

14  75   IO1500 
U)lo      H 

1300  toti:a 

HJIO        !•( 

DtM 

Wto 

11 

».... 

91   to 

87 

M   to 

30 

iOlto 

^1  us 

.-.■■Vsiw" 

S  to 

33 

M  to 

.13* 

80  S      si 

U  W 

11 

n  to 

»i 

H 

•Ito 

H 

alio 

9i 

91  to 

0) 

81... 

■H 

5)u      nj 

e|to 

8jl     eito 

8) 

•Ito       7 

71to       9 

9  to       91 

11  to 

19 

11 

8)  to 

5| 

nu, 

10) 

»lto 

.0, 

Bito 

9i!       9  to 

10 

8  to 

oi 

lotto 

"*l 

101  to 

13 

lOfto 

IK 

91  to 

lot      lOito 

"i 

10  to 

lU 

IOlto      Ul 

«  lo 

« 

S   to 

M 

...Oi 

S  lo 

si       3  to 

01 

3  to 

SI 

3  to       5 

1  to 

ID 

7   to 

10 

OJto 

10 

Silo 

9 .     e  to 

9 

SI  to 

8 

51M       8 

M 

attto 

¥ 

ac  to 

w 

■-    S." 

38 

?J 

«ito 

4  75  to 

S75  to 

100 
750 
900 

SK  u 

500 

SOO  to 

ooo 

t™ 

500  to 

199 

rss 

ii 

475  (o 

5  00 

075  to  7S5 

S40   to 
S40  to 
IM  to 

1» 

«15  to 

130    to 

335 

sas 

175 

915  S 
130  to 

340 

3  40 

190  lo 
SOO   lo 

900  to 
900  10 
ISO  lo 

!37J 

185 

900  to 
170  to 

995 

ai5  to  940 
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San  FttAXCiscx)— Cont'd. 

Oats cental. 

Corn do.. 

Hav.State ton. 

Po'k : 

Hess bbl. 

Prime  mess do. 

Beef: 

Mean bbl. 

Family  mess  ..  .half  bbl. 

Lard.... lb. 

Batter: 

Overland lb. 

California do. 

Oregon do. 

Cheese do. 

"Wool: 

NaUve lb. 

California do. 

Oregon <.....do. 


January. 


$1  85   to  12  CO 

1  15   to    1  25 

11  00    to  18  00 


Fobmary. 


'23  00 
120  00 


to  23  00 
to  2100 


9190 

120 

1100 

22  00 
•20  00 


9  00   to  10  25 
850 

13   to       13i 


16  to 

25  to 

20  to 
12^  to 

10  to 

15  to 

SO  to 


18 
35 
25 
15 

12 
22 
25 


to  |2  25 
to  130 
to  18  00 

to  23  00 
to  21  00 


9  00   to  10  50 

8  50    to    9  00 

12i  to       14 


16  to 

25  to 

20  to 
Kito 

10  to 

15  to 

20  to 


18 
35 
25 
15 

13 
23 
25 


March. 


$1  75   to  e2  20 

1  40   to    I  50 

10  GO   to  15  00 


28  00 
20  00 


to  23  00 
to  2100 


9  00   to  10  50 
8  00   tn    6  50 
12i  to       14^ 


16  to 
25  to 
20  to 
12^0 


18 
28 
25 
15 


April. 


#2  00  to  $3  25 
1  70  to  I  75 
13  50  to  18  50 


Ifay. 


1315  tolSSO 

105  to  S« 

1600  tolMflO 


23  CO    to  23  00  ^00  toSSflO 
17  50    to  19  00   1800  tol900 


9  00    to  10  50 
800    to    850 
Hi  to       14^ 


16  to 

S4  to 

18  to 

10  to 


18 
26 
80 
15 


10  to  13 
15  to  23 
20   to       23 


10  to  13 
15  to  32 
80   to       83 


900  toI050 

809  to  950 

Hi  to    I<i 

16  to  18 

24  to  S9 

18  to  SI 

10  to  15 

10  to  IS 
15  to  » 
89  to    SSj 


LIVESTOCK 


mWTOBK. 

Cattle: 

Extra  beeves . . .  .cental . 

Good  to  prime do.. 

Common  to  fair do. . 

Texans  and  Cherokeos, 
oental 

Bnlk  of  salea cental. 

Average do.. 

Milch  cows bead. 

Yealqalvea cental. 

Sheep do.. 

Swine do.. 

FHILADELPniA. 

Cattle: 

Choice  beeves. ...  cental . 

Fair  to  good do.. 

Common do.. 

Sheep do.. 

Swlno,  corn-fod do . . 

BALTDfORS. 

Cattle: 

Best  beeves cental . 

First  quality do.. 

Medinm  or  good  quality, 

cental 

Ordinary cental. 

General  average  of  tbo 

market cental. 

^(xo<  "'♦»»'»  «Hn\e  ....do.. 
yaeci'  do.. 


'  ''V)U     lA       jtm^txru    «..«.•«  v-v 


11  25   to  12  50 

10  25   to  1100 

750   to  1000 


750 
950 
9  75 
36  00 
500 
450 


to 
to 


950 
10  00 


.teers 

•air  toiP'*'^'n»« 


.cental. 

A}.. 
iO.. 

do.. 


^'holcc  a<»t.,^ 
iood  b^^^et 


Jff^A  \t*\ 


.do.. 


to  70  00 
to  900 
to    800 


Kone  alive 


625  to 
5  12i  to 
4  00  to 
150  tu 
8  50  to 


5 
4 

3 
3 

4 

3 
4 

8  00 


50 
25 

50 
00 

13 
62 
50 


to 
to 

to 
to 


400 
3  00 
225 
435 
filO 


450 

"V* 


t< 


700 
6  12i 
500 
700 
925 


625 
525 

4  00 
350 


1135 
850 


to 
to 


12  50 
18  00 
1150 

8  75 


4  90   to    6C2Ji 
None  aJive . . 


t/v 

V  WW 

to 

450 

to 

5  00 

to 

8  75 

to 

5  00 

to 

3  75 

to 

2  75 

to 

550 

to 

700 

C25  to 
5  12i  to 
4  00  to 
2  00 
800 


5  25 
425 

350 

3  00 

4  85 
4  00 
450 
800 


425 
325 

2  85 

3  25 
490 


f ou  I  585 
80     '30 


700 

6  12i 

5  00 


925 


4r 


«  i 


a 


to  C  50 
to  10  00 

to 
to 

6  25 
5  25 

to 
to 

4  00 
3  50 

to 
to 
to 

4  75 

7  00 

8  62i 

to 
to 
to 
to 
to 

5  23 
400 
300 
5  75 
500 

to 
to 

5  75 

^75 

190 

1150 

10  50 

985 


to  13  00 
to  U85 


885   to    850 


40  00   to  70  00 
650    to    050 
5  12ito    0  37i 
Xone  alive . . 


625  to  785 

5  12ito  612i 

400   to  500 

4  00   to  7  25 

8  75   to  9  50 


45  00  to  8500 
663  t*  890 
650  to  760 
None  aliva . . . 


5  25 
450 

3  75 
3  25 


to 
to 

to 
to 


625 
585 

450 
3  75 


450   

400  to  500 
4  50  to  7  00 
7  00   to    8  50 


4  2.'^ 

3  00 
2  25 
325 

4  75 


to 
to 
to 
to 
to 


5  00 
3  75 
2  75 
5  75 
580 


510  to  5  75 
4  50  to  4  80 
400   to    430 


15000  tolOM 
500  to  7M 
4S0  to  7S 
IToiiealiTV.. 


585 
535 
450 
500 
700 


to 
to 
to 
to 
to 


537  to 

500  to 

4  00  to 

350  to 


487 
485 
400 

700 


4  85 
3  25 
325 
485 
485 


535  to 
4  75  to 
430   to 


700 

685 

S12| 

700 

853 


C85 
537 

500 
400 


»M 

lOSO  tolia 
075 


679 
610 
460 


685  to  701 
585  to  e« 
350  to  511 
4  00  to  751 
775  to  89 


550  to  IS 

500  to  581 

450  to  501 
350  to  IS 


to 

650 

to 

6  75 

to 

800 

to 

585 

to 

400 

to 

309 

to 

600 

to 

540 

500 1 

475  to  59 
450  to  691 
785  to  80» 


I 


475  to  5SD 
375  to  431 
300  to  3S0 
to  101 
to  591 


389 
450 


578  to  SM 
685  to  591 

500  to  50 
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DXJOTS  IN  1877— Continued. 


July. 

Aagust 

September. 

October. 

November. 

December. 

to  $2  25 
k>    190 
k>23  00 

11  85   to  93  15 

165  to    180 

15  00   to  24  00 

|1  90   to  $2  30 

1  g5   to    1  90 

13  00   to  21  50 

1175  to  $2  CO 

185  to  195 

13  00  to2250 

<I75  to  $2 15 

175  to  190 

1400  to2250 

$175  to9205 

IGO  to   175 

1300  to3250 

11 60  tots  10 

170  to  300 

1300  to2850 

to  23  00 
to  19  00 

2300   to  2350 
18  00   to  19  00 

2300   to  2350 
18  00   to  19  00 

3200  to 3350 
1600  tol850 

3300  to2350 
1850  to  1900 

2800  to2250 
1800  to  18 50 

2200  to23G0 
1850  tolOOO 

to  10  50 
to    850 
to       14i 

9  00   to  10  50 
800   to    850 
11|  to       13| 

9  00   to  10  50 
800   to    850 
11|  to       13i 

900  to  950 
800  to  850 
11  to      13i 

850  to  900 
800  to  850 
11  to      12& 

850  to  1050 

800  to  850 

lOito      12 

850  to  1000 

800  to  850 

10|to      IS 

to      25 
to       28 
to       90 
to       15 

18   to       25 
24   to       28 
18    to       20 
10   to       15 

18   to       25 
24    to       35 
IS   to       20 
10   to       15 

18  to     25 
24  to      40 
18  to     20 
10  to      15 

18  to     25 
25  to     50 
18  to     20 
10  to      15 

18  to      25 
25  to      50 
18  to     20 
12  to      15 

18  to     25 
25  to     40 
18  to      20 
15  to      SO 

to       15 
to       27| 
to       27{ 

12   to       15 
15   to       32 
20    to       33 

12   to       15 
15   to       22 
25   to       33 

11  to     15 
15  to     90 
25  to     30 

10  to      15 
15  to     26 
25  to     SG 

10  to     15 
15  to      20 
18  to     20 

10  to      15 
15  to     80 
18  to     90 

lEETS. 


/ 


to  12  50 
to  11  75 

12  75 

to  : 

13  00 
L2  50 

13.50 
13  00 
12  00 

1100 

to  14  50 
to  13  50 
to  12  25 

1225  to  12  75 

1200 

925 

1150 

to] 

..  1 

1175 
LISO 

•  *  ••  • 

1075 

900 

1125 

1000 

985 

800 
900 
950 

toUSO 
to  11 00 

to  10  75 

750 
750 

825. 

•  •  • 

800  to 
700  to 

875 
725 

to  075 

to 

050 

825  tol025 

to  950 

. 

to  10  00 

:::::::::::::  1 

to  75  00 

40  00 
350 
450 
5  40 

to  80  00 
to    650 
to    625 
to    5  60 

55  00   to  85  00 

3  00   to    7  00 

4  75   to    6  25 
Scarce     and 

nominal. 

40  00  to 7500 
625  to  825 
400  to  600 
550  to  5874 

40  00  toeooo 

650  to  650 
4  50  to  5  75 
56SitO  600 

4000  toeooo 

275  to  875 
330  to  6  m 
540  to  556i 

to    725 
to    700 
to    5  8U 

300 
400 
4  70 

to  900 
to  600 
to  520 

to    725 

750 
6  12^ 
325 
400 

7  25 
600 
450 
400 

to 
to 
to 
to 

7  75 
700 
5  75 
5  75 
7.'i0 

700  to  725 
575  to  625 
350  to  550 
4  00  to  600 
725  to  600 

662^  to 
525  to 
4  00  to 
400  to 
825  to 

675 
625 

500 
575 

875 

650  to 
525  to 
400  to 
3  75  to 
825  to 

675 
625 
500 
550 
850 

625 
4  87) 
350 
375 
600 

to  675 

to    6  75 
to    525 
to    550 
to    7  75 

to 
to 
to 

725 
600 
5  75 
750 

to  587| 

to*  5  56' 
to  675 

to    650 
to    623 

612 
5  00 

to 
to 

6  75 
600 

5  75 
500 

to 
to 

0  70 
5  75 

5  75  to  625 
450  to  525 

575 
475 

to 
to 

625 
525 

513  to 
413  to 

600 
4  63 

525 
485 

to  600 
to  525 

to    550 
to    500 

450 
300 

to 
to 

500 
425 

400 
3  50 

to 
to 

4  75 
400 

325  to  425 
250  to  325 

400 
300 

to 
to 

4  25 
375 

335  to 
800  to 

413 

300 

390  to  425 
300  to  350 

563 
500 
400 
625 

to    625 
to    525 
to    750 

to 
to 
to 

625 

5  00 
725 

450 
400 
7  75 

to 
to 
to 

550 
5  50 

8  75 

375  to  4  50 
400  to  500 
700  to  750 

4  00 
700" 

to 

»  •   •  ■ 

to 

566 
500 
800 

375  to 
125  to 
6  50  to 

450 
500 
750 

350 
350 
550 

to  475 

to  500 
to  625 

to    5  50 
to    4  25 
to    3  00 
to    450 
to    5  20 

425 

325 
250 
250 
425 

to 
to 
to 
to 
to 

5  75 
400 
300 
400 
490 

450 
325 
250 
250 
4  25 

to 
to 
to 
to 
to 

GOO 
425 
3  00 
425 
530 

425  to  550 
325  to  4  00 
200  to  300 
250  to  450 
450  to  535 

3  75 
275 
200 
250 
450 

to 
to 
to 
to 
to 

525 
350 
250 
450 
560 

350  to 
275  to 
200  to 
2  50  to 
400  to 

500 
335 
350 
425 
490 

350 
275 
200 
250 
300 

to  475 
to  350 
to  250 
to  400 
to  450 

to    6  00 
to   5e5 
to    550 

625 

560 

1  425 

to 
to 
to 

660 
600 
550 

600 
550 
400 

to 
to 
to 

625 
5  75 
525 

560  to  600 
515  to  540 
325  to  460 

500 
425 
350 

to 
to 
to 

575 
4  75 
400 

460  to 
4  00  to 
350  to 

500 
440 
390 

525 
465 
410 

to  550 
to  510 
to  450 
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LIVESTOCK 

Pmdaotii,  Juovj' 


CmcAGO-ConUnned.    | 

CkUle— Condnned.  | 

liircrlOTnaUvea.,iMnul.i410D  to  Ui 


Mas  lotsia  «S2  tntsasna  uita 


TeuD*,  fidi  10  ch'ce 


Plnn.. 


4  IB     3  SO  tu      t  aV  3  115 

1 

3 sol    S 00 la      3Hi|  BOO 

5oS  aisto    r.oo  sts 

esrJ  aisw    S90^  sts 


3  3^    snoia      3  73^ 

4  0a|   3U0M     4  00 


n  DO  to  100  00 

lOOUtD  130  00 
ISUOIOSAOOO 


3MIa  it! 
lOOta  tm 
300ts    1^ 

30  nu  BK 

MOOIoNIt 
nOtalMll 
(00  DO  to  mi 


poiii« liuil  I  SSOO 

14tol5b>Ddih(Eh  hPBd  I  8300 
ISIoiebBDilBbli!L..dti..  ilSDO 


i?5oomoob)t^i> 


Tos;nbBVM,cli'c«.hMMl. 

Swjdnd  qonllty  ...do.. 
Corn. fed  liLMKia..coiittl. 

Milch-cow* hBAd 

Vaal  onlioa. do.. 

Horel*': "" 

Good  oombined  ...bead 

CammaD do.. 


ajOOto    4H0Di3S00to    4.'>O0i  SSOOto    4J 00  35  00(0    4SO0 

oOO!- 350(1 

OOOi  SSOOts    30  00 


("itti  oIhh.  brokeu 
_tnS.ln|[_....... 


100 to  lOSOOl 


:a  !00oa|i5oooto  aoooo 

o  IJOOOIOOODtii  IMUti 

■a  »ooo;  40  00(0  eooo 


<  00  10  SOO  00  175  00  to  aoo  00 

lootoiosoo'iooooto  10&< 


fi23  00l>0S0toW( 
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JtKETS— Continued. 


Jtmf. 

^- 

Augnrt. 

Ootobci, 

DM«mb«r. 

1    to  94  35 

easo  totsoo 

KM   I 

WM 

1100  toW0» 

t^OO  tot340 
41S  tD   fl!>. 

|9M   to|31S 
430  to   1« 

taso  to|390 

J   m    flSS 

aSD  is  .150 

4I»    lo    1M 

'»" 

44U 

•"'" 

s  s  lis 

ISOlo   3371 

3aotB    400 

fl75tO      300 

37Dto    ca 

BU     IDS 

DM    4s: 

3  111  to      4  9S 

aouio    43: 

4KitO      SOS 

ill 

"a  Vs  WVai 

400(0       1M 

-iv: 

3G01O     440 

OtD    MOO 

. 

MOO  to 

90  00  to 
110  00  to 

8S0( 

MOOlo  ISOI 

4ou5to  eooi 

I^DOntolCODt 

I'SOO'llDOOkiSMtlU 

!S00to 

WOOlo   1000 

a  ID  ISO  oo 

Dto  ISOW 

10  00  to 

PS  01 

M«{S.«™ 

MOOto   MOO 

MW 

MOO  to  aouo 

oaoot^  300 

saooto  3001 

WOObi   BOOl 

uooio    xoo 

socio      501 

o"  30  01 

asoui^ 

30  01 

SSOOto  3001 
3501J      401 

Bouto    atx 

SOOOto   3000 

_  J     ow 

7  on  ID     un 

soooto 

SOI 

'S  Is 

500010  100  01) 

EOOto      100 
3  60to     SOO 

otoaooDi 

o    Mti 

ISO  00  to  SMI  0. 

40  00  to   eou 

ISO  CO  to 

leo  no  lo 

MOOIf 

mix 

lM00t«  30000150  00  lo  20001 

<uuita  aooo  looota  soDi 

iMootoieawissootoissoo 

DIo5i5W> 

190  00  to  S2::  00 

190  00  to 

93}  0(1 

iticoat<i!B5oai<)ooaKi»5oo 

nswtoaioooi750otoaiooo 

PIOSOOOO 

ITS  CO  1o  900  «o 

175  00  to 

SOD  00 

naootoaooooiTsootosoooo 

IMOOtoUiOOiMOOtolWOO 

0,..«00 

lUODOta  lOSOU 

.«.«» 

IMOO 

B3«to  MOO   eSKto  9000 

iMd  lomT  tbui  bnkBa  m 
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LIVE-STOCK  MAEKETS. 
NEW  YOEK. 

Tliu  uiiiiaul  i-eceipts  of  iliffcreiit  classesof  farm  animals  dnringthelast 
ten  jeai-s  were  as  lollops : 


,«.. 

i^e.. 

IB70. 

un. 

ira. 

Beerfa 

233.101 

5,3ea 

85,935 
'  1)711, 911 

D3,B«4 

380^934 
4,«4a 

1,334,4« 

a,  758,553 

a,e(B,*5a 

S.84I,03« 

^  1731964 

*«;» 

AnimiU 

isn. 

1874. 

ins. 

OH. 

ten. 

BeBTM 

U2.-JU 

1,985.380 

454.033 

3,07S 

104,  Tiff 

1.105,333 

1,TT4,2M 

U3,on 

G,0S4 

l,JJiS 
1,388,541 

fn.vm 

^^ 

i.MT.an 
i.ae^m 

.;s 

I,SllM 

3,7SS,5M 

3,5«,009 

3,1»47« 

3,138,^8 

The  followiag  table  bLows  the  receipts,  for  the  last  ten  years,  of  catOe, 
calves,  sheep,  fat  hogs,  and  pigs : 


Year. 

emtio. 

VfBl.. 

Slaeop. 

™..„ 

Hg.. 

ToW. 

lecs 

sis 

13,700 

1 

i5,artl 

ii 
11 

J4«,iHT 

!5?S 

is3,9oa 

MS,  718 

Si 

i 

-it  441 

"■fSS 

BALTIMOGE. 

■    11.  I.      ill.     .liil  rcceijitfl  of  cuttle  at  Daltimom  during  the  last 

:i«>oii  calendar  jcars  were  as  follows:  1807,  55,713  head;  1S6S,  75,801; 
8*19,9]  '"">:  1870,89,021;  1871,88,380;  1872,92,292;  1873,94,664;  1ST4, 
>i,0^"       3.3,113,379;  ia7(i,  l«9,854j  1877, 112,802.    Of  the  receipts cf 

''      '^cliers  of  Baltimore,  Waslniigtoii,  Anuapoli^,  and  oUier  ueigh- 

■   ■        -vins  took  78,0(10;  stock-breeders  of  Mainland  and  Pennsylvanil 
lOO,  and  East""*  speculators  13,350  head. 


''"he  recei'ii 

,  30'. 


swine  for  eight  vears  were  as  follows :  1870, 

""   400,874;    1873,  392,734;   1874,  357,647; 

S"'   322,945.    The  entire  receipts  were 

^.    -i'-initj-.    The  abundance  of  ice  in- 

I'-ke'    n^tbe  stunmer;  winter  packing 
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OraCINMATI. 

CATTI.E. — Tlie  receipts  and  shipments  of  all  grades,  togetlier  with  the 
annual  average  prices  per  cental  of  prime  beeves  iliiring  the  last  twenty 
commercial  years,  were  as  shown  iu  the  table  below.  Statistics  of  this 
market  are  gathered  by  the  Cincinnati  Merchants'  Exchange,  anil  ar- 
range<l  in  "  commercial  years,"  ending  August  31  of  each  calendar  year. 


CoramcroUl  ysorl. 

t 

i 
i 

i 

I 
I 

} 

Ii 
n 

■5'B 

§i 

ar.ooi 

81,915 

ss 

79,503 
S1,4M 

n.iis 

ii 

83,(07 

w.m 

7  071 

ertsB 

is 

Ii 

aim 

1 

IK 

8i;i 

6S9 
4«li 

ill 

S43,Mi 

Shebp. — The  receipts  and  shipments  of  the  last  twenty  commovial 
years  were  as  follows : 


Ymt. 

BeceipU 

SUpmwiU. 

Yw. 

RwalpU. 

SUpmanU 

Tmt. 

RBMirU. 

SUpsHMa. 

1.3B3 

47,021 

187l-'T8 . . 

}^. 

ion 

131,  sn 

Swine.— The  number,  weight,  lard  product,  and  value  of  the  hogs 
packed  doruig  the  last  seven  winter  packing  seasons  at  Cincinnati  vere 


Swan. 

1 

It 
'I 

n 

< 

I 

it 

It 

n 

■5 

it 

Piwndf 

seo.i 
art  to 

Pnimtt. 
1*3,  890.  i£a 
ittsaslow 

IDO,  000,391 

163.  33%  906 

n3i8M,aai 

«:»7 

39.7 

37: 8 

is,39e.osa 
ai,awi.o3* 

Mi  000,081 

(30 
6fii 

301 

M3(L4 

a  09.  IT 
sooiis 

220         REPORT  OF  THE  C0MMI8BI0NBS  OF  AOBIOni.T0B& 

cmOAOO. 

Horses,— The  raceipta  and  shipmenta  of  the  last  five  jeare  were  as 
follows: 


- 

im. 

■m 

mo. 

„ 

UoDtba. 

■ 

1 
.1 

1 

i 

i 

S 

fi 

t'.WI 
151 

i 

t 

i 
1 

1 

a,  las 
a;  1.13 

2.0IM 

a|»09 

a;  663 
s.aio 

1,JW2 

ii 

i.cca 

1,BU7 
'423 

5S 
IS 

I.S08 

tea 

4^3 

I,  Mi 

a,  78* 

1S4 
IS! 

9110 
1,5*3 

i.ew 
:irj 

ISl 

l.TTS 
1,110 

4^ 

440 

M7 

3S0 
S5 

a 

»-■■■-■■■■■ 

}r ;::■■ 

ra 

iS=&' ::;:;::: 

«i 

sopfisa 

17,588 

■•■" 

ii.xta 

ll.lM 

e,is9 

(.BM 

T.m 

■ 

Cattle, — Tlie  following  table  sliows  the  receipts  and  RhipmentB  d 
cattle  during  the  first  seveu  years  of  the  current  decade: 


.«:>. 

i«a. 

18W. 

1311. 

Kiwelpti. 

m%. 

Recetpta 

Si. 

E«d[rt. 

SH 

KoMlirt* 

^ 

JS""^ 

30,  ^oa 

11 
lii 

18,63(1 

11 

4iMa 

11 

64:463 

Is 

«:7(ffl 

5M 

Si 

17,211 

^40S 
56,105 

SiCOJ 

Ii 

37,Tia 

ii 
11 
lis 

37,B7S 

59,438 

Si 
11 

U.TH 

Deeembor 

Jiiw 

^°^ 

543,020 

401,  «^ 

G£4.SIU 

J[)9,4HI 

701,438 

574,181   [     843.966 

en.iB 

RenlpIB. 

3. 

im 

I. 

a. 

K«eipU. 

BieBis. 

B««ipt. 

Ship- 

as! 
Si 

M.114S 

43,  Ml 

as 
11 

49.4U1 
43,  J« 

71.088 

79.938 

'SSI 

'ill 

BT.301 

54.544 

40,001 

B6.31S 
94,553 

•SilS 

64.01^ 
M,7U 
94.073 

74,407 
64:0S1 

1.033,855 

S?^::::::::::::::::::;:"::::::::":: 

7J.W 

talDb» 

l«l.M3 

CM,  an 

1,0%,  745 

'wi,Ta4 

ffldOB 
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Sheep. — The  receipts  and  sMpments  of  seveu  years  were  as  follows: 


Total 


0,3113 


S.914  1; 

B,iin  1^,,..  , 

'j.sw  ^^.^■'w 

4.W7  li-.IM 

a,tln  I  £4,343 

7.0S9  I  w,s^i 


3i.oel 


IB,  504 
97,  mi 
ie,:iOe 
n.Ofi 


ie.4T< 

masD 

34.384 


36,341 
33,  ma 


4.T.S88 
M,399 
311.935 


ai.AM 

W|70l 

a8.4« 


Swine. — ^Tho  monttUy  receipts  and  sMpmente  of  Bwino  inll  be  foond 
in  the  foUoving  table : 


Unith. 

1^1, 

lera 

1^, 

1874. 

B«"p«^i  i^x^ 

it«<iipu.j  ^^p;_ 

^o^^p"'!  ^«. 

RcDclpta. 

£'u. 

fflSrV.-".::::; 

30S.wr.        V    .  II        ,-|, ■,,.-.        78.377 

SOI.aiS  1     K1.137 

37B.7nq     laa,  MO 

ni-iaS  1   524.194 
S94B03  1   S35,715 

SS !  ?y:S 

11 11 

Bta.3ai        15«.9!» 
MS.  771  1     148.577 

487,0PB 

is 

ii 

ia~ 

104. 71S     ies,,->fii 

45^831  1      n,4«. 

5in,iH 

ffiif 

si 

See^ 

»s 

ToUl 

1MB.  mil,  161, 4oe 

3,1^6S3 

1.(05,034 

1,337.750  .9  >eT.5s: 

J.3M,379 

■iMJ,3ei 

2^2      bepout  of  the  commibsioneb  of  aqbicultubb. 


UoBtha. 

„™. 

,™. 

™. 

KCCBlplB. 

_SWp. 

Kocoipt*. 

iJis. 

BMcipU. 

a 

JUKI,  3(7 

i;i 
Si 

190,788 
1IU,D]» 

4T0,m 

IS 

li 

11.378 

B 

M,WH 

II 

ROT.  105 

Ml.OCB 

sss 

105, 156 

ssi.asi 

Si 
Si 

?s 

li 

3,»lltll0 

l.!a^o^3 

<.1«I.CKW 

..ui.m 

I.O-M,t«l 

Rl<e 

POEK-PAOKING. 
m  TIIE  WEST. 

The  following  statistLCs  ore  complied  Jroin  tlie  annnal  records  Inptbi 
the  Cincinnati  Price  Current. 

WmTEB  PAO£tNG. — Numbers  packed, — The  nmuber  of  hoga  paiAd 
during  the  last  twenty-nine  winter-packing'  seasons,  with  the  prices  pa 
cental,  net  and  gross,  were  as  follows: 


BeUDCa. 

1 
1 

a 

i 

I 

i 

1 

3 

.„.„, 

i 

1 

1 
I 
I 

1 

1 

i,iKi,Me 

lii 

IBs 

lif 

4,Mu,au 

3,581,105 

Fit. 

11 

1  w 

•ilS 

9  oa 
3aB 

III 

IB 

II  SI 

drm- 

Jsas-'aii 

1850-'M 

au-'T* 

an-'TO 

Mi-'aa 

eK!-'fis 

Blft-'Tl 

m-'78 

loix.  ,11  uijci  i-uOkvJ  (lining  the  twenty-nine  seaaona  is  {H),816^ 
in;r  80.46  per  cental  net,  or  $5.17  gross.  OmittiQ^  the  six  ei- 
'■il  Kcusoiiafram  1805  to  1870.  *li*'avom£[OfortlieTpiniUTiingtTrontT- 

.    il  t"  net.  nv  ft.t..H-     .-mss. 
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•htt  tmd  yields  of  lard. — The  ftg^r«^t«  and  aTerage  net  veiglits 
aelds  of  lani  dnnng  the  last  thirteen  seaaoDs,  mth  average  and 
gate  cost,  ■were  as  follows ; 


• 


<  I  a,  031.  Ml 


L1S7,3IR,l»!d 


188.  603.317 


!t 


448.HT,((ia 

43,46s,na 


itnbution  of  numlterg. — ^The  following  table  shows  the  numbers 
id  in  the  different  States  of  the  West  and  JTorthwest  daring  the 
is  winter  packiug  seasons: 


s,.,„ 

.^■-■^. 

i^„. 

..Tfr. 

IfflS-'TC 

W^'ll. 

HT7-'T8. 

8as,e9i 

■11 

3M,0Ti 

»s,au 

3(».97B 

il 
ass 

870.971 
S,113,«4« 

71)7,310 

lis 

308.  oeg 

Sr.(i,  143 
30.7«l 

917)  41fl 
9fi3.74S 
n.887 

Sl3,TO 

»io,aM 

ttl,13S 

^Wi, 

aln 

iiisn 

iy- 

111 

i<W,3M 

as,eoe 

loftoao 

<,«Bo,m 

5.W1,3M 

J:s?i38 

M6,0D1 

■  IncliuUng  aeretnl  points  outsiiie  of  Iho  nbave  SUtca. 

( ifctjfftf. — Tlio  average  net  weights  pei'  hea*l  of  hogs  packed  in  the 
■cnt  States  of  the  West  and  Northwest  during  the  last  six  winter 
iiig  seasons  were  as  follows: 


Slat«. 

IBI3-'T3. 

J8J1.14. 

Ig7«-7.V 

ib;s-'70, 

imo-n. 

18TT-T8. 

Ji30.« 
S31.M 

11X140 

m«3 

aw!  04 
m3s 

910.89 

aoft4a 

Poimdt. 
fos-eo 

198.  fi7 

II 

aottioo 
leasa 

Pimnifi. 

910.41 
231.46 

aislss 
S4e.ra 

215.  §0 

ai&  15 
11 

p™„i.. 

96748 

afio 

330.51 
9(18.65 

a»u 

BltOT 

S09.77 

217.71 

B.5.9S 

mo4 

VW«ffO 
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The  average  weight  per  head  increased  dnriiig  tlie  last  ^nter  sewixi 
10.12  pounds,  or  nearly  5  \k:i'  wot,  and  wag  greater  tliou  in  aof  meof 
the  four  preceding  seasouB. 

Cost — The  avei-ago  cost  per  cental  of  hogs  paelied  during  the  last  oi 
winter  seasons  was  aa  follows : 


SMtM       - 

1OT3-T3. 

1873-74. 

1BT4--75. 

isn.~is. 

1B70-TT. 

ure-Ti 

«82.» 

4<T.10 

«  31. 29 

4  01.10 

3  70:00 

4  eaoo 
4D4.ao 

4  B4.90 

HI 

4  TT.58 

3  7a!zi 

5  54.30 

8  3s!ffl) 

8 11.:  10 

7  so.  00 
788,90 

eauoo 
si9.es 

8S4.00 

«:iM.Oa 

eetoo 

8S4.0O 
870.  riO 
TAB.  00 
8  78.00 

7  7100 
77R0O 

sli 

8  12.00 

T4S 
083 

049 

tl 

463.60 

5  4115 

S33.63 

683.00 

7  18 

■vtnga 

Packing  in  the  prirunpal  cities. — Over  70  per  cent,  of  the  hogs  packed 
in  the  West  last  season  were  packed  at  six  leading  points,  Chicago,  Cin- 
cinnati, Saint  Louis,  Milwaukee,  Lonisville,  and  btdianapolis.  The  fdr 
lowing  tabic  shows  the  number  packed  at  each  of  these  points  dniing 
the  la.st  twenty-five  winter  seasons: 
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The  average  net  weights  per  head  of  the  hogs  packed  at  these  cities 
during  the  last  four  winter  seasons  were  as  follows : 


CitiM. 


Chicap> 

Cincinnati 

Saint  Louis 

Milwankee 

Lonisville 

Indianapolis 

General  arerago  of  the  cities. .. 
General  arerage  at  other  points 

General  arerage  of  the  whole . . 


1874-'75. 

187S-'76. 

1876-'77. 

1877-'78. 

Pounds. 
212. 42 
22a  60 
192.00 
196.00 
209.27 
208  56 

Pounds. 
217.32 
21&95 
214.78 
201.00 
215.15 
209.83 

Pounds. 
215i97 
219.77 
206.42 
22LTJ 
221.12 
182L50 

Pounds. 
22a  37 
227.  S5 
216.02 
232.64 
222.80 
195.43 

209.47 
210.27 

215.13 
222.69 

21a  11 
22L38 

224.95 
S3&73 

209.77 

217.71 

215.96 

226.04 

The  average  yield  of  lard  per  head  at  these  cities  during  the  last  four 
winter  seasons  were  as  follows : 


Cities. 


Chicago 

Cindnnati 

SaiBiLoais 

Xilwankee 

LsoisTato 

Indianapcdis 

General  arerage  of  the  citiee 

Genual  average  of  the  interior  points 

'  General  arerage  of  the  whole 


1874-*75. 


37.30 
41.77 
30.00 
29.50 
29.87 
3L15 


35k  43 
32L21 


34.20 


1875-'76. 


36.32 
37.80 
36.56 
31.00 
32.04 
3a63 


35.47 
35.41 


35.43 


1876-'77. 


SjlIO 
38.20 
32:55 
30.25 
32.62 
26.50 


34.00 
34.08 


34.03 


1877-'78. 


39.60 
40.96 
38.20 
39.81 
34.83 
32.05 


3a  91 
37.91 


38.61 


SuMMEB  PACKING. — ^The  number  of  hogs  packed  in  the  West  during 
the  last  four  summer  seasons  were  aa  follows : 


Packing  points. 


Chicago 

CfaMtsnati.. 
SaiBtLoois.. 
Hilwaokee  .. 
LesiiTine... 
ladlaaapolia . 


Total  fhnn  six  cities 


deveiand 

Cedar  Bapids 


Waterloo,  Iowa 

Kansas  City 

Betreftt.  Mich  

Other  interior  points. 


Total  iaterkir  points 
Grand  total 


1874. 


446,368 

136,153 

190,962 

12,600 


204,426 


1875. 


1876. 


728,781 

118.783 

102,424 

2.632 


89,162 


950,509       1.041,782       1,921,681 


117, 136 
73,839 


10,000 
10.000 
38,920 


249,895 


1,200,404 


106,304 
72,133 


9,000 
33,124 


2S0.561 


1,202,343 


1,315,402 

121, 173 

131. 158 

60.8-^7 

9.500 

283,621 


187,392 

105,580 

28,609 


6,750 
66.754 
24,000 
17.100 


436,185 


2,357,866 


1877. 


1,508,026 

134,416 

148,277 

54,785 

19.800 

204,264 


2,069.968 


146.048 
110.130 
34,503 
16,000 
15,000 
77,881 
34,028 
40,022 

473,552 


2,543,120 


15  A 
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The  weight  and  yield  of  lard  of  hogs  packed  dnring  the  last  fonrsommer 
seasons  in  the  West  were  as  follows: 


SeMon. 


1874 
1675 
1670 
1877 


ATcra|;e  net 
Treight. 


P<mndt. 
164.00 
177.33 
184.10 
19a  57 


AzKrcgmte 
net  weight. 


PounAi. 
196.873,810 
833,845,780 
484,879.300 
484,653,471 


Ayerageyleld 
of  lard  per 
head. 


Poundf. 


89.95 
3a  35 
33.56 


jMidoiiud. 


si;9iib9D 

10,0llt» 

o^SHns 


Winter  and  summer  packing  in  the  West.— The  results  of  the 
winter  and  sommer  packing  of  the  last  six  packing  years  (incladiDg  som- 
mer  and  winter  seasons)  may  be  smnmarized  as  in  the  following  ti^le: 


Xumber  of  hogs  packed. 

Kotwdi^t. 

Tioldofltti. 

PackiDg  years. 

Sommer. 

Winter. 

Total. 

11 

AggiegsU. 

Aggnptt- 

1879-*7J 

505. 500 
1.003,016 
1,800,444 
1,263,343 
8,357,806 
2, 543, 130 

5. 410. 314 

.••.  Ol-n.  «14 

Poundjs, 
33a  80 
809.78 
80L65 
309.41 
306.01 
8ia07 

Pottfidi. 
1,353,564,983 
1,369,640,590 
I,364,51i2,9e7 
1.886,301,741 
1.538,357.390 
1,95^100;  434 

3o.e 

34.00 

soLdi 

34.00 
39.79 
IT.  10 

OHLtULM 

1873-'74 

5,466,300  1     6.509.  lie 

90,011131 
90,«lfll8» 

1874-'75 

5,566,336 
4, 880, 135 
5,101,308 
6,505,440 

0,706,070 
0,142.478 
7. 409, 174 
9,048,306 

1875-'76 

l870-'77 

1877-78 

The  above  table  shows  a  growing  aggregate  of  pork  prodaction  in  late 
years,  with  increasing  weight  and  lard  product. 


in  the  EAST. 


Seaboard  cities. — Summer  and  tcinter  packing : 


1876-'77. 

18T7-T8. 

Cities. 

Snmmcr. 

Winter. 

Sommer. 

mam. 

Livew 

> 

Dressed. 

Live. 

Dressed. 

Live. 

Dressed. 

Ur^ 

rkmd. 

^)oeton 

833,563 
7.'i7. 144 
301.  COO 
17,\  031 

6,688 

7,833 

18,400 

5,000 

136.708 

409, 043 

95, 840 

88,445 

66,433 

65, 8M) 
31. 340 
20.000 

313,634 
774,157 
810,750 
196,107 

9,565 
17.785 
82.400 

5,000 

141,833 

636,  i«r 

0^000 

190,916 

v,m 

fifew  York 

s« 

^hlladelp^w 

fl«1Hnn/\T>< 

X\f*M 

1 

1, 309, 937 

37, 310 

780,089 

183,003 

1,394,648 

54,750 

1,000^909 

mm 

^j)ani,  und  Troy, — ^The  number  of  hogs  packed  at  tliose  two  cities 
.riTiir    he  l«^t  ^'*nr  winter  seasons  '*^?re  as  **'^Uows: 


870-"^ 


55,315 
44,838 
30.000 
40,000 


93,000 
99,000 
15^000 
U^OOO 
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Buffalo. — The  receipts  and  shipments  of  hogs  during  the  last  two 
pacldng  years  Tvere  as  follows: 


Ileceipti 

ShlpoMnta «.»... 

Excess  of  rooe^ts 


187e-'T7. 


i8fn-'ta 


1,964,530 

<i9,foe 


ON  THE  PACIFIC  SLOPE. 


Bmi  Ftmficisco 

IftlMtor  poinU 

Total • 

▲dd  forOngon 

Total  Paelfl«  «lap» 

-  -  -—  —  -  ■ a. 


1874. 


830,800 
160,000 


390,000 
60,000 


450,000 


1875. 


90,000 
80,000 


170,000 
05,000 


135,000 


1876. 


175,000 
55,0110 


230,000 
75,000 


905(000 


1877. 


135^000 
85^000 


sdo,ooo 

00,000 


310,000 


IN  CANADA. 

Tile  retams  of  the  Cincinnati  Price  Gorrent  show  an  aggregate  of 
151,781  bogs  packed  in  Canada  the  last  winter  season,  against  180,198 
m  tiie  winter  rf  1870-*77,  and  119,989  in  the  winter  of  1875-'76.  During 
the  rammer  seascm  of  1877  the  packing  embraced  12,957  head,  against 
58,544  in  1876.  The  total  number  packed  during  the  twelve  months 
ending  March  1, 1878,  was  164,738,  against  244,742  during  the  year  end- 
ing March  1, 1877.  Of  the  number  packed  during  the  last  winter  season 
21,000  were  packed  in  the  province  of  Quebec,  and  the  residue  in  the 
province  of  Ontario.  The  largest  packiiig  at  any  one  i)oint  was  at  To- 
ronto, which  disposed  of  26,000  head.  An  unusually  lai^  number  were 
packed  by  farmers  and  by  small  operators  in  villages  and  towns,  owing 
to  the  decline  in  the  price  of  hogs.  The  proportion  of  bacon  is  greater 
and  that  of  barreled  pork  less  than  in  former  years.  The  average  yield 
of  hffd  per  head  was  19.20  pounds,  against  18.34  the  previous  winter 
season.  The  amount  of  barreled  pork  was  23,000  barrels,  a  Mling  off  of 
7,000  barrels  firom  the  product  of  the  previous  pacldng  season. 

EEOAPITUIiATrON. 

Tlie  total  number  of  hogs  packed  in  all  sections  of  the  country  during 
the  last  three  packing  years  will  be  found  in  the  following  table: 


Sectfams. 


1875-«T6L 


TbeWut 

Bollklo,  JJbanj,  aand  Troy. 

Pacific  slope 

Canada 

From  Atlantio  citiM 


Grand  total. 


tscreaae  over  pnoedinc  aeaaon. 
Inereaae  p«r  eent 


SuDSker. 


1,968;  94a 

170,000 

40.000 

1,000b  531 


3,070^196 


Wintor. 


4,880,135 

186,738 

85,000 

119,989 

867,301 


6,099,253 


TotaL 


6,149,478 
915,069 
955^000 
159,969 

9,996,029 


9,169,451 
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JSecopi^tfloiion— Continned. 


Sections. 


ie76-'n. 


ThoWest 

BnAhlo,  Albauy,  and  Troy. 

Paoiflc  slope 

Canada 

From  Atlantic  cities 


Grand  total. 


Inei'ease  over  preceding  season 
Increase  per  cent 


18T7-'78. 


ThoWest 

BafiGalo,  Albany,  and  Troy. 

Pacific  slope 

Canada 

From  Atlantic  cities 


Grand  total. 


Increase  over  precedinj;  season. 
Increase  per  cent 


Sammer. 

Winter. 

TotiL 

3,307,866 

83,800 

200,000 

1,405,247 

5,101,306 
101,450 
105,000 
186.196 
963,748 

18l.» 

S4i7e 
2,388180 

4,054,457 

6.457,698 

10.519,155 

984,859 
32 

358,445 
6 

^3^^ 

1 

I 

2,543,120 

76,425 

200.000 

12,957 

1,449,393 

6,505,446 
183,605 
110,000 
151,781 

1.128,961 

0,Q48,SK 
1M,73B 

8;5;e;395 

4,281,895 

6, 01^,094 

19^301,50 

287,438 
5 

1,561,998 
84 

I.«^« 

Tli(3  usual  demand  has  been  maintaiued  for  statistical  statements  tarn 
the  records  of  the  oflice,  and  lor  si)ecilic  investigation,  firom  Congress, 
agricultural  and  commercial  organizations,  and  individual  pabliciBts  and 
other  uivestigatoi's.  The  deprivation  of  an  adequate  printing  appropri- 
ation has  prevented  publication  of  cun^ent  work  of  statistical  collection 
and  compilation,  and  disappointed  applicant's  for  local  details  of  crop 
reports  and  current  national  and  international  statistics. 

J.  R.  DODGE, 

StaiisticiaH, 
Hon.  W.  Cu  Le  Due, 

Commissioner. 


MATZE  AND  SORGHUM  AS  SUGAR  PLANTS. 


-rfVJf^r--^Ti^^  PEMAliKS  BY  THTi  COMMISSIOKEE. 

Dpoi.  aoouiiiiug  Che  amies  of  Commissioner  of  Agriculture,  Julyl, 
o77,  I  found  tlie  sugai*  industry — one  of  the  most  important  of  our 
■^tional  interestij  connected  with  agriculture — ^in  a  greatly  depressed 
ation. 

he  sugar  cro]»s  of  Louisiana  which,  before  the  late  chil  "war,  had 

^on  fluctuating  for  a  series  of  yeai\s,  had  reached  a  point  where  the  yield, 

n  coD^T^^^^son  to  the  demand,  was  extiemely  insignificant;  and  my  atten- 

ion  ^  ■'-    ■  once  'directed  to  the  discovery  of  some  means  by  wliicb  the 

■  opi     •    .'Jtv  .iJ>H<^,to  at  lea^-   »oun' Mi/>  iverage  production  of  fbimcr 


ir*^ 

1 


r       -  •  • 


'*^V»r(%,  fX(lf».-..^. 


>»«  'nost  prominent  sttgar-grow- 
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era  of  the  South,  mqmrmg  mto  the  causes  of  failure  and  asking  for  cor- 
rect information  as  to  the  status  of  the  industry  there,  Tnth  the  expressed 
lesire  upon  my  part  of  imparting  in  return  whatever  aid  and  information 
this  department  could  legitimately  give  to  stimulate  the  planters  in  the 
sugar  territory  along  the  Gulf  coast  to  a  combined  effort  to  bring  up  the 
business  to  a  fnore  prosperous  condition. 

The  responses  to  these  inquiries  revealed  no  lack  of  zeal  or  intelligent 
interest  on  the  part  of  the  planters  themselves;  and  facts  were  elicited 
which  went  far  to  show  that,  by  concerted  action  (under  a  more  stable  con- 
[lition  of  society  than  has  been  possible  in  that  region  during  the  past  few 
j'ears),  by  the  proper  utilization  of  all  the  old  approved  facilities  for  pro- 
duction, by  the  abolition  of  a  baleful  system  of  unnecessary  waste,  and  by 
the  timely  apphcation  of  such  new  improvements  as  the  mechanical  and 
chemical  science  of  the  day  would  supply,  aided  by  such  fostering  care  on 
the  part  of  the  government  as  is  due  to  so  important  an  ihterest,  we 
oii^ht  reasonably  hope  that  the  former  condition  of  the  business  would 
ultimately  not  only  be  attained,  but  outstripi)ed ;  and  that,  from  this  source 
done  we  might,  after  some  years  of  earnest  effort,  free  ourselves  from  the 
present  condition  of  vassalage  to  foreign  nations,  to  whom  we  pow  pay  so 
targe  a  tribute  annually  (in  round  numbers,  one  hundred  million  dollars) 
for  our  sugar.  Still  there  were  many  circumstances  tending  to  retard 
the  rapid  advance  of  the  Southern  sugar  production,  circumstances 
(Fhich  could  be  modified  or  removed  only  after  the  lapse  of  considerable 
time,  resulting  as  they  did  from  the  sudden  chajQge  in  the  labor  system 
)f  the  country,  by  the  substitution  of  free  for  slave  work,  and  from  the 
ack  of  the  necessary  capital  to  equip  and  improve  existing  sugar  estates, 
>r  to  reclaim  those  abandoned  plantations  which,  during  and  since  the 

ir,  were  ruined  by  inundation  from  broken  levees.  Moreover,  at  no 
ime  had  our  Southern  sugar  lands  produced  more  than  a  fractional  part 
>f  the  annual  demands  of  the  United  States,  and  imder  no  condition  of 
>ro8perity  to  which  the  business  could  speedily  attain,  even  supposing 
he  government  should  by  any  and  all  means  stimulate  the  industry, 
vas  it  probable  that  the  disproportion  between  the  production  and  the 

eadily  increasing  demand  woidd  be  diminished  as  rapidly  as  could  bo 
lesired. 

Thus  it  became,  in  the  outset,  an  important  duty  to  consider  whether 
ill  the  possible  resources  of  the  country  for  the  production  of  sugar  had 
>een  exhausted^  or  whether  there  might  not  remain  some  new  or  com- 
>aratively  untned  methods  by  which  our  home  supply  could  be  largely 
ingmented.  The  beUef  and  expectation  of  many  that  the  beet  would  be 
nade  to  yield  in  this  country,  as  in  France  and  Germany,  sugar  of  good 
luality,  in  sufficient  abundance,  and  at  a  sufficiently  low  cost  to  take  the 
)lace  eventuaUy  of  the  imported  sugars  produced  from  the  tropical  cane, 
lad  not  been  realized;  although  no  pains  had  been  spared  to  iusure  suc- 
5e8R,  and  large  sums  had  been  expended  by  capitalists  in  the  equipment 
)f  factories,  &c.,  at  different  points  in  the  country,  notably  at  Chatsworth, 
HL,  in  Sauk  County,  Wisconsin,  and  in  California.  In  these  cases,  as 
n  all  others  of  which  I  had  knowledge,  disappointment  had  been  the 
nvariable  result,  notwithstanding  advantage  had  been  taken  of  the 
aiost  approved  apparatus  and  processes  of  manufacture,  of  the  importa- 
tion of  skilled  workmen,  of  the  introduction  of  a  system  of  culture  adapted 
to  the  proper  growth  of  the  beet  as  understood  in  Europe,  and  of  the 
information  disseminated  both  in  the  publications  of  this  department  and 
in  all  the  prominent  agricultural  and  scientific  journals  of  tJio  country. 

While  it  would  thus  seem  that  we  cannot  reasonably  hope  to  find  in 
beet-coltare  a  sure  compensation  for  diminished  cane-sugar  crops,  the 
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subject  is  yet  of  AuiHcieiit  importanco  to  merit  further  cousiileratiou.  The 
examinatibus  which  have  been  in  progess  in  tliis  department  wiD  thep?' 
fore  bo  extended  over  another  year,  in  the  hope  that  somo  additional 
infonnatiou  may  be  imparted  through  the  translation  of  recent  Fr»ch 
pubhcutious,  and  from  the  examination  of  European  methods  by  tke 
agent  of  tlie  department.  Dr.  McMurtrie,  wlio  is  charged  ^th  the  anpef- 
intendence  of  tlie  exhibit  of  American  agricidtural  prcnluets  in  Paris, 
and  wlio  is  instiiicted  to  avail  himself  while  there  of  any  and  all  infer- 
matiou  in  regard  to  the  beet-sugar  industi^  of  European  states.  Smi^ 
thing,  too,  may  remain  to  be  learned  in  this  connection  of  onr  Cacadian 
neighbors,  who  claim  to  have  attained  to  a  higher  success  than  oorselv^ 
in  this  industry — a  success  which  is  the  less  to  be  wondered  at  when  the 
fact  is  made  known  that  the  local  legislature  of  th^it  country  so  weU 
nndei*stood  the  importance  of  the  matter,  as  iar  back  as  1873,  su»  to  pass 
a  law  at  that  time  offering  $25,000  as  a  premium  to  the  iirst  sucoessfol 
manulactory  of  beet  sugar  in  the  province,  and  afterward,  in  1875,  to 
increase  the  premimn  to  $7,000  annually  for  ton  years,  or  a  total  of 
$70,000.  Who  can  say  tliat  success  in  our  own  country  would  not  hftTe 
been  greater  under  a  lilce  stimulus  f 

Aware  of  the  large  annual  drain  from  tlic  coimtry — the  $100^000^000 
of  which  I  have  spoken — ^for  foreign  sugars,  of  the  discouraging  eonditioB 
of  the  cane-sugar  interest  at  the  South,  of  the  ihilnro  of  all  attonpts  to 
supplement  the  deficiency  of  cane  with  beet  sugar;  impressed  with  these 
&cte,  and  seeking  a  remedy,  if  one  there  be,  I  chanced  to  be  in  atteid- 
ance  at  the  State  fair  in  Minnesota  in  September,  1877,  oiul  wan  sur- 
prised to  find  there  a  sample  of  sugar  made  in  that  State  equalinpiB 
appearance  the  common  brown  sugar  of  Louisiana.    This  sagar  y 
reported  to  have  been  made  from  a  new  variety-  of  sorgbmn,     lich,  f 
its  early  ripening  quality  and  the  fair  color  of  the  simp,  was  i 
^^  Minnesota  early  amber."    Further  inquiries  at  the  time^  ami  sauseqi    * 
corresi>ondence  with  several  parties  who  had  grown  it  and  n     n 
sinip  and  sugar  from  it,  elicited  statements  which  I  ccmden     i    loui 

This  cane  has  come  .into  general  use  in  Bice  County,  Min        ca,  w 
produced  15,000  gaUons  of  sirup  from  it  last  season.    It  uo       3  dq 
during  the  past  two  years  from  the  success  of  two  persons  chieny,  fc 

Kenney  and  Miller,  of  lUce  Goimty,  in  crystallizing  the  joioe.    The 
of  these  gentlemen,  Mr.  G.  F.  Miller,  procured  some  ot  ttie  seed     Tmwne- 
sota  in  1873.    He  sent  some  of  it  to  a  friend  living  near  Saint  Lm 
who  grew  the  cane  there  and  returned  the  seed  agaui  to  Minnes 
MUler  attributed  to  the  southern  grown  seed  when  planted  fart 
an  increased  luxuriance  of  growth  and  greater  yield  of  simp  over 
ripened  in  Minnesota.    More  or  less  sugar  has  been  obtaincxl  II 
cane  since  1875.    About  one-half  of  the  sirup  produced  by  bb 

crystallized  the  past  season  to  a  greater  or  less  ext^it,  and  ic  is  i 
by  them  that  ouc-half  the  crop  can  be  made  to  yield  sugar. 

The  ^'  mush  sugai*,"  when  the  crystallization  has  tak^i  place  witii     a- 
lai'ity,  generally  6ccii])ies  from  one-third  to  two-thirds  of  the  spaee  in 
hanvl  or  other  vessel  containing  the  mingled  sugar  and  sirap.    In 
growinti:  of  this  variety  it  is  found  that  a  lugh  clay  loam  of  a  rather  k 
or  sandy  texture  is  the  best.    The  application  of  bam-yaid  manure  » 
said  to  dilute  and  iujuro  the  juice.    New  land  is  regarded  as  {Mrefer 
to  old  laud  lor  the  perfection  of  this  variety.    Ko  marked  peculiarity 
the  prepariition  of  the  soil,  planting,  or  cultivation  is  to  be  noted.  -! 
gxound  should  be  plowed  immediately  before  planting  and  ' 
pulverized  with  the  harrow. 

In  Minnesota  the  seed  is  planted  about  the  IStli  of  May,  i 
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drilled  in  rows  4  feet  apart,  or  iu  bills  with  7  to  10  seeds  in  eacb,  the 
hills  3  feet  6  to  10  inches  eaeh  way.  The  seed  should  be  covered  with 
half  an  inch  of  soil  if  the  earth  is  moist,  or  one  inch  if  it  is  dry.  The 
rows  shonld  be  stmight,  and  ajs  soon  as  the  yonug  plants  appear  the 
ground  must  be  stirred  close  to  the  cane  by  workmg  Irom  each  side  of 
the  row  clase  np  to  the  liills  with  a  hoe,  or  a  planet- wheel  hoe  may  be 
used  to  good  advantage  in  doing  this  work  if  the  ground  has  been  well 
preimred  before  x)lanting;  or  a  cfltivator  majr  be  rigged  with  a  sheet-iron 
gnanl  (to  prevent  the  loosened  earth  from  bemg  thrown  on  the  hills,)  and 
used  at  this  stage  of  tlie  work.  The  ground  must  be  cultivated  until  the 
leaves  shade  the  ground  suflQciently  to  prevent  the  growth  of  weeds. 

There  is  a  difierenco  of  opinion  as  to  the  proper  tune.of  harvcstiag  the 
crop.  Mr.  Miller,  above  mentioned,  who  has  had  a  large  expenence  in 
cane-growing,  maintains  that  this  cane  should  be  perfectly  ripe  before 
being  cut,  and  that  the  cane  that  stood  the  longest  uncut  the  past  season 
made  not  only  the  finest  quality  of  sirup  and  sugar,  but  a  far  larger  pro- 
portion of  sirup  granulated  in  the  barrels. 

Mr.  Kenney,  who  has  also  grown  this  variety  ever  since  it  was  recog- 
nized as  distinct,  has  not  been  as  successful  in  making  sugar  from  ripe 
cane,  but  produced  his  firom  cane  the  seed  of  which  was  merely  in  the 
dough,  with  some  of  the  seeds  partly  filled  out.  With  him  it  did  best  to 
lie  by  four  or  five  days  after  being  cut. 

Tlie  stripping  of  the  cane  is  dispensed  with  as  useless.  It  is  asserted 
that  the  leaves  speedily  dry  out  and  do  not  affect  the  quality'  of  the  juice. 
Fxmt  is  very  mjurious,  the  pith  tummg  green  when  frozen.  All  broken 
or  damaged  canes  should  be  thrown  out,  as  they  injure  the  quality  of  the 
sirup.  The  utmost  degree  of  cleanliness  should  be  observed  in  the 
treatment  of  the  juice,  and  precimtions  should  be  taken  to  avoid  fermenta- 
tioQ.  It  is  the  practice  to  filter  the  juice  as  it  passes  from  the  mill 
through  a  box  packed  frill  of  fresh  straw,  and  I  would  suggest  the  trial  of 
other  filters  during  the  coming  season,  such  as  well- washed  wool  or 
graveL  This  straw  or  other  filter  used  must  be  renewed  every  day,  or 
aerupulously  cleaned  by  scalding,  and  all  wooden  vessels  should  be  fre- 
quently soedded ;  not  washed  with  hot  watei\  but  scalded  with  boiling 
water.  Wooden  vessels  should  be  avoided  ir  possible  and  copper  ones 
used*  It  is  stated  that  the  juice  is  subjected  to  no  chemical  treatment. 
and  the  process  of  evax)oration  does  not  differ  from  that  commonly  pursued 
in  manufacturing  the  common  crude  sirup  from  other  varieties  of  cane« 
except  that  the  sirup  is  boiled  to  a  gieater  density-,  so  as  to  weigh  13| 
pounds  to  the  gallon  of  sirup  when  cold.  .  K  the  crude  juice  is  allowed  to 
stand  over  night,  it  is  invariably  spoiled.  After  leaving  the  evaporator 
the  sixvij}  is  cooled  by  being  passed  through  a  long  tin  pipe  to  the  reser- 
voir, or  it  is  caused  to  tiuverse  the  surlace  of  a  shallow  flat  box  with 
strips  of  wood  shorter  than  the  width  of  the  box  nailed  to  the  bottom, 
and  arranged  somewhat  in  the  manner  of  the  transverse  ledges  of  the 
"Cook  evaiwnitor,"  except  that  the  first  two  or  three  ledges  at  the  hea<l 
of  tlie  box  shoulu  extend  clcai*  across  so  as  to  cause  the  sirup  to  flow 
over  instead  of  around  them,  and  thus  arrest  behind  them  any  mechanical 
impurities  de}x>siting  from  tiie  sirup.  When  the  simp  ha«  been  cooled 
it  is  then  barreled  and  kept  in  a  warm  place,  and  the  sugar  forms  by  a 
slow  separation  and  subsidence  to  the  bottom  and  by  attachment  to  the 
sides  of  the  barrel,  continuing  often  until  the  barrel  is  half  frdl  or  more 
of  mush  sugar.  Drainage  from  sacks  has  been  tried,  but  the  result  was 
an  imperfect  separation  of  the  sugar  trom  gum  and  other  impurities. 
The  best  sugar  was  separated  by  a  small  centrifugaJ  machine. 

The  amount  of  sugar  produced  from  the  "  early  amba:  cane  ^  is  five  to 
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six  pounds  from  a  <2:allou  of  simp  wei^liing  13J  i)oimds.  Tho  yield  per 
a<jre  in  Minnesota  varies  from  a  hundred  and  twenty-live  to  a  hundred 
and  fifty  gallons  of  sirup.  The  ceutrifujfal-drained  sugar  from  this  cane 
made  as  above  is  very  fair  in  color,  of  fine  flavor,  and  almost  entirely  at 
the  cane-sugar  type.  A  specimen  of  it  analyzed  by  the  chemist  of  the 
department,  whose  report  i«  herewith  given,  shows  it  to  contain  glocoee 
in  comparatively  an  insignificant  amount. 

The  following  is  the  report,  and  it  is  published  in  full  that  tho  method 
of  obtaining  the  results  may  be  known  and  examined  by  ex])erts  compe- 
tent to  judge,  thus  settijig  at  rest  the  quality  of  sugar  tliat  can  be  made 
from  this  species  of  sorghum  : 

Department  of  Agricultuke. 

Sir  :  I  have  the  honor  to  report  that  tbo  Bomple  of  sugar  from  the  Minnesota  early 
nniber  Bugar-cano,  submitted  lor  tbo  purpose,  has  been  analyzed  and  found  to  lutTe 
tho  following  percentage  composition : 

Cane  sugar  (saccharose) » 83.69U 

Grape  sugar  (glucose) 5.6100 

Water  (by  drying  at  110  C.) 5.8250 

Tho  estimations  of  sugar  were  made  by  means  of  Feblmg^s  test  liquor.  The  principle 
governing  the  method  employed  is  based  upon  the  fact  that  glucose  has  the  power  to 
reduce  oxide  of  copper,  when  in  an  alkaline  solution,  to  the  state  of  snboxide  m  such  i 
manner  that  there  is  a  fixed  relation  between  the  amount  of  copper  oxide  rednoed  and 
that  of  the  glucose  employed.  Cane  sugar  of  itself  does  not  possess  this  pToperty,  but 
if  to  its  solution  in  water  about  2  per  cent,  by  volume  of  strong  hydrocnlonc  or  sol- 
phuric  acid  be  added,  and  tho  whole  heated  to  boiling  for  about  three  houra,  it  wUl  be 
converted  into  a  mixture  known  as  inverted  sugar,  consisting  of  glucose  and  leTuloae^ 
wliich  is  possessed  of  tho  requisite  power  to  reduce  copper  oxide. 

In  order  to  prepare  the  solution  of  copper  oxide  for  tuis  purpose  we  proceed  as  fol- 
lows :  Dissolve  34.649  grains  of  pure  crystallized  sulphate  ot  copper  in  abont  200  cnblA 
centimeters  of  distilled  water :  make  another  solution  of  173  grains  of  pure  ciystRllifed 
jiotassic  sodlc  tartrate  (Rochcile  salts)  in  480  cubic  centimeters  of  solution  of  sodic  hy- 
drate of  1.14  specific  gravity;  add  the  first  solution  gradually  to  the  second  and  dilute 
the  mixture  to  1,000  cubic  centimeters. 

In  making  the  estimation  in  a  sample  of  raw  sugar^  which  contains  both  fflnoose  tnd 
saccharose,  wo  first  dissolve  10  grains  of  the  product  m  suflicient  water  for  the  puzpoee 
and  dilute  the  solution  to  500  cubio  centimeters.  Take  a  convenient  quantity  of  the 
copper  solution,  say  10  cubic  centimeters,  heat  the  solution  to  gentle  boiling  and|  with- 
out interrupting  tho  operation,  carefully  add  a  given  volume  of  the  sugar  s^ntios, 
say  about  15  cuuic  centimeters,  continue  tho  boiling  five  or  ten  minutes  longer,  then 
allow  to  cooL  collect  the  precipitate  upon  a  filter,  wash  thoroughly  dx^,  ignite  in  a 
crucible  until  all  the  paper  is  consumed,  allow  tho  crucible  to  cool,  moisten  the  con- 
tents with  strong  nitric  acid,  and  carefully  ignite  again.  By  this  treatment  the  sab- 
oxide  or  copper  will  be  oxidized. 

Determine  the  weight  of  the  resulting  cupric  oxide,  and  from  it  estimate  the  amoont 
of  glucose  corresponding  to  it ;  100  parts  of  oxide  of  copper  correspond  to  45.855  parts 
of  glucose. 

To  determine  the  saccharose,  add  to  50  cubic  centimeters  of  the  sugar  solution  to  be 
♦^'^^ted  about  2^  cubic  centimeters  of  strong  hydrochloric  or  sulphuric  acid,  and  boil  the 
.^^ture  about  three  hours,  adding  water  as  the  solution  evaporates.  Then  neatndiae 
he  free  acid  with  sodic  carbonate  and  add  water,  if  necessary^  to  make  the  Tolimie  of 
ne  liquid  up  to  50  cubic  centimeters,  aud  add  it  to  a  convement  quantitv  of  boihng 
jopper  solution  as  before,  being  careful  in  all  cases  that  there  shall  be  a  slight  excess 
'^^tne  latter. 

""he  subsequent  treatment  is  precisely  the  same  as  that  given  above  for  the  glneoie. 
*  om  tho  amount  of  copper  oxide  found  deduct  tho  amount  corresponding  to  tbe  ^- 
-^de  already  determined,  and  the  remainder  will  represent  the  socchoiose.  One  hnn- 
JT»«H  parts  of  copper  oxide  represents  44.8G4  parts  of  saiccharose.  The  detennination 
'  percentages  is  now  a  s'»"t»v  »nnttpr  '^^  calculation,  which  it  will  be  useless  tode-  , 
-  ibe. 

W^L  McMUBTRIE, 

ChemkL 
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The  so-called  "Minnesota  early  amber^  cano  seems  to  be  a  sub-variety 
possessing  characteristics  worthy  of  special  notice.    Its  habit  and  gen^^ 

»pearance  indicate  a  close  resemblance  to  the  imphee  "  Oomseana,''  from 
wnich  Mr.  C.  D.  Aldrich,  of  Morristown,  Minn.,  beheves  it  to  be  derived, 
and  he  thinks  that  the  peculiarities  which  it  exhibits  are  the  result  of 
acclimatization  in  the  Northwest. 

Little  was  known,  however,  as  to  the  origin  of  this  variety  until  a  re- 
cent communication  was  received  by  me  from  Mr.  E.  Y.  Teas,  of  Dun- 
reith,  Ind.,  who  claims  to  know  its  early  history,  and  to  have  nrst  intro- 
duced it  by  the  name  it  now  bears, "  Early  Amber,"  many  years  before  its 
peculiarities  had  become  so  marked  as  at  present.  His  statement  is  as 
follows : 

In  a  visit  to  Europe  eighteen  years  ago,  in  search  of  seeds  and  plants,  I  bought  of 
Vihnorin,  Andrieux  &,  Co.^  seedsmen  in  Paris,  a  few  pounds  of  Chinese  cane-seeo,  ask- 
ing them  for  the  best  variety.  This  seed  was  given  to  a  Mend  to  phmt  who  was  on 
experienced  grower  and  manufacturer  of  sorghum.  In  this  lot  of  cane  one  stalk  was 
found  of  a  dmerent  habit  &om  the  rest,  that  ripened  its  seed  before  the  rest  of  the 
plot  was  fuUy  in  bloom.  Seed  of  this  stalk  was  saved,  and  the  next  year  planted  sep- 
srate  to  prevent  admixture.  This  crop  ripened  much  sooner  than  any  other  cane 
known  to  me.  and  the  sirup  was  superior  in  color  and  taste  to  any  other  produced  in 
the  neighbornood.  From  its  earliness  and  f)Eur  color  I  named  it  '^Earlv  Amber,"  and 
onder  this  name  sent  packages  to  customers  in  nearly  everv  State  and  Territory  in  the 
UmoUj  especiaUy  to  Aiinnesota  and  the  Western  and  Southern  States.  It  ripens  from 
X)  to  100  days  after  the  planting,  yields  120  to  150  gaUons  of  sirup  per  acre,  and  about 
1  noi  if  sugar  per  gallon.    It  may  be  ripened  in  August.    Means  have  lately  been 

separate  tne  sugar  from  the  sirup. 


I/V 


While  not  expecting  this  new  variety  of  sorghum  to  exhibit  precisely 
t  same  qualities  under  conditions  of  soil  and  climate  different  firom 
t    se  of  Minnesota,  I  yet  deemed  it  worthy  of  extended  experiment^  and 

cOTdingly  procured,  during  the  season  of  1877,  a  sufficient  quantity  of 

xi  (the  purity  of  which  was  vouched  for)^  and  placed  it  in  the  hands 
H  agriculturists  in  nearly  every  Congressional  district  in  the  United 
States  for  trial  and  more  accurate  determination  of  its  value.  It  should 
be  remarked  that  the  parties  who  have  brought  this  variety  into  notice 
yn  account  of  its  sugar-yielding  qualities  distinctiy  disclaim  any  success 
Rrhatever  in  producing  sugar  from  the  old-fashioned  Chinese  cane  or  any 
>f  the  imphees,  and  assert,  what  is  now  too  well  known  for  controversy. 
Lh  during  the  period  of  more  than  twenty  years  which  has  elapsed 
e  the  introduction  of  sorghum  into  the  UnitCKl  States  sugar  has 

rer  been  made,  as  far  as  known,  in  paying  quantities  from  any  of  the 
3id  sorts. 

A  considerable  quantity,  in  the  aggregate,  has  been  reported  from  year 
ro  year  to  have  been  made  from  sorghum;  but  it  is  well  known  that  the 
}irup  from  this  cane  has  often  produced  a  grai)e-sugar  ^anulation  which 
lo  doubt  has  in  some  instances  been  placed  erroneously  to  the  credit  of 
t;he  plant  as  cane  sugar.  However  this  may  be,  an  examination  of  the 
peports  of  sugar  production  in  the  best  sorghum-growing  States  reveals 

>w  meager,  at  the  best,  it  has  been  during  a  period  of  fifteen  consecu- 
Live  years.  In  the  State  of  Ohio,  for  example,  the  number  of  pounds  of 
^rghum  sugar  annually  produced  and  reported,  scarcely  exceeded  the 
lumber  of  acres  of  cane  planted. 

According  to  the  testimony  of  his  son-in-law,  Mr.  Edwin  Henry,  Will- 
am  R.  Prince,  of  Flushing,  Long  Island,  was  the  first  to  introduce  the 
IHiinese  variety  of  sorghum  into  the  United  States.  Mr.  Henry  says: 
^He  imported  the  black-seed  variety  from  France  in  1853.  In  1854  it 
^vas  offered  to  the  pubUc.  A  very  few  pounds  were  disposed  of  the  first 
rear.  The  following  year  a  large  hogdiead  of  seed  was  disposed  of  in 
{mail  qaxmtities.''     ]^m  the  recollections  of  Mr.  D.  S.  Curtis,  who 
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\vritea  uiuler  date  of  October,  1877, 1  take  the  following:  "About  tlie 
year  1857,  wliiie  fanning:  in  the  Stat<i  of  Wis<JOhsin,  I  raisctl  a  small 
patc^h  of  Cliino.se  sorghum,  ii-oiii  which  a  ^ooil  simp  was  mode,  but  this 
we  faihnl  to  make  jrranulute  into  supr*ir;  but,  by  extra  l>olliiig9  we  made 
a  ])ivtty  fail*  specinicu  of  candy.  In  1858  1  succeedi*il  in  getting  the 
sirup  to  gniiiuhite,  an<l  made  a  tolerably  fair  article  of  bix)wn  sugar.  I 
had  no  re^j^ilar  machines  ibr  grinding  and  expix»s.sing  the  jiiice,  but  cut 
up  tlie  canes  into  small  ])ieces,  about  half  an  inch  long,  with  an  ai. 
These  were  imt  into  coarse  grain-bags  an<l  boih»d  hi  a  eoinmoiL  wash-boiler, 
on  the  stove,  over  a  good  lire,  for  several  horn's,  the  water  being  just 
sutUcient  to  cover  the  bags.  The  juice  was  now  squeezed  aud  pressed 
out  of  the  bag  into  a  small  kettle  placed  within  a  larger  one  coutainiug 
water,  and  kept  boiling  and  stiired  often,  for  the  greater  luirt  of  a  day, 
until  it  l)ecauie  about  as  thick  as  molasses  candy.  Then  it  was  put  into 
a  shallow  tin  pan  over  a  moderate  heat,  aud  constantly*  stiired  mitil  it 
took  the  a[)pearance  of  dark  New  Orleans  sugar,  or  wet  sand.  And  thus 
we  had  comi)lete,  granulated  sugar.'^ 

To  the  l>est  of  my  knowledge  this  is  the  first  sorghum  sugar  ever 
made  in  this  coiuitiy.  It  will  bo  seen  that  it  Wiis  made  from  the  Chinese 
variety  of  sorghum,  and  it  is  notable  that  success  was  here  attamed 
des[)ite  of,  and  most  likely  because  of,  the  absence  of  the  ordiuazr  ap- 
phauces  for  expi*essing  the  juice,  and  the  substitution  tlierefor  of  the 
diffusive  process.  Peihaps  to  this  one  fiu;t,  more  thiui  all  other  causes, 
is  to  be  attribute<l  the  marked  success  attending  Mr.  Curtin^  experiment 
ui  a  direi'tion  where  failing  has  been  the  general  nde. 

The  imphee,  or  African  variety  of  sorghum,  was  first  introduced  into 
this  countrv%  as  is  weU  known  among  readers  of  agricultural  Journals  mi 
rciK>rts,  by  Mr.  Leonard  Wray,  an  Enghshnian,  who  arrived  in  New  Yorik 
in  1857,  biinging  with  him  se^  of  this  variety  which  he  had  obtained 
from  Natal,  South  Africa.  This  gentleman  declared  that  he  had  seeo 
sugar  made  from  more  than  one  viurioty  of  these  imphees,  and  ezpe^ 
to  meet  with  signal  success  and  realize  a  hirge  fortune  in  his  operation 
in  this  country.  As  a  matter  of  fact,  he  was  entirely  unsaccessful  in 
being  able  to  make  sugar  trom  the  juices  of  any  vaidety  worked  here. 

In  the  progress  of  my  inquiries  uito  the  means  of  increasing  tlie  pro- 
duction of  sugar  I  accidentally  discovered  that  ]\Ir.  P.  L.  Stewart,  a  gen- 
tleman residuig  in  Western  Peiuisylvania.  hail  made  during  the  past  yeu 
some  im])oitant  discoveries  (X)nnec.ted  witli  tlie  production  of  sugar  fiom 
maize  and  sorghum.  After  entering  into  coiTcspondence  with  him,  and 
making  full  inquiry  as  to  the  extent  of  his  researches  and  the  practical 
'^-'hie  of  his  discoveries,  I  was  gratifietl  to  find  tliat  the  field  of  oxiginal 

^arch  to  which  he  had  been  applying  himself  occnpieil  precisely  the 
around  where  at  this  time  competent  investigation  was  most  needed,  aud 
hat  the  conclusions  whidi  he  liad  estal^isheil  anticipated  the  most  im- 
lortniit  inquiries  tliat  I  had  to  make.  I  found  that  he  had  made  the  sab- 
ect  of  the  cheniistrv'  of  saccharine  juices  a  spe<^ialty  for  some  years  past, 
•nd  that  he  was  about  to  pubUsh  an  account  of  tlie  discoveiy  by  hhaof 
«  process  by  which  sugar,  in  much  larger  quantities  tlian  has  heretofore 
u^en  suppose<l  to  exist  in  it,  can  now  be  made  from  the  juice  of  the  stalks 
•f  maize  or  Indian  corn,  tidwen  at  a  period  when  the  grain  is  cMdy  par- 
•''^ly  matured.  LLis  experiments  seem  to  warrant  the  belief  that  Uie 
>...d  of  sugar  from  this  source  may  l)e  made,  by  a  careful  system  <^ 
ihnfu  V  fr»  equiU,  per  acre  of  ground  plauteil,  nearly  the  average  of 
*v/<iuced  from  the  sugav-cane  in  Louisiana,  and  that  the 
....ipi<^  i'niiiii  nnqiiv  rj^nd^,    J^emsclves  indei>endeDt  of  foragn 
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nations  aud  the  cai>riee8  of  the  foreigu  sugar  trade  by  grrowiug  and 
inannfactiiriDg  their  own  sngar  at  comparatively  smaU  cost. 

Of  equal  and  perhaps  of  greater  iiuportance  is  the  8tatenient  which  is 
loade  by  Mr.  Stewart  iu  the  most  unequivocal  terms,  that  on  account  oi 
Qie  similarity  of  the  juice  of  sorghum  to  that  of  maize  in  most  important 
partiGulars  the  same  process  is  applicable  to  both,  and  that  by  this  means 
the  juice  of  any  of  the  prominent  varieties  of  sorghum  now  laaown  to  the 
eoontry  may  be  rapidly  and  uniformly  crystallized,  and  an  amount  oi 
sugar  may  reasonably  be  exx)ected  to  be  produced  irom  any  of  them 
eqiml  to  the  average  product  of  either  the  sugar-cane  in  Louisiana  or 
the  sugar-beet  in  Europe. 

Besults  like  these  have  never  been  claimed  before,  and  if  these  claims 
be  established  as  &cts  diuing  the  coming  season,  their  iui])ortance,  not 
€oly  to  this  country  but  also  to  foreign  nations,  is  well  woithy  of  the  most 
Gainful  consideration,  and  is  almost  beyond  estimate. 

Mr.  Stewart  states  that  those  varieties  of  sorghum  which  are  well 
known  to  have  yielded  heretofore  only  a  crude  table  sirup,  especiaUy 
the  (dd  Chinese  sorghum,  are  now  to  be  considered  as  among  our  most 
valuable  varieties,  yieliUng  a  sugar  not  only  of  the  best  quality  but  in 
the  greatest  abundance. 

Mr.  Stewart  claims  that  an  intimate  practical  acquauitance  since  1862 
with  all  that  has  been  d(Hie  to  utilize  sorghum  in  this  country  prepared 
kim  for  the  wcnrk  upon  whieh  he  has  recently  been  engaged,  and  that  he 
had  frequently  succeeded  in  crj^stallizing  sugar  from  tlus  cane  before; 
bat  that  the  imi)ediments  in  the  way  of  the  successful  adoption  of  any 
of  the  old  methods  were  so  numerous  and  the  results  at  beet  so  nncer- 
taiiiy  on  account  of  the  continued  presence  in  the  juice  of  peenUar  sub- 
stances which  resisted  all  attempts  thesx  made  to  remove  them,  as  to 
render  abortive  ev^^  effort  to  crystallize  the  sugar  in  a  practical  way, 
although  its  existence  in  the  juice,  in  large  amounts,  was  always  the  re- 
sult of  chemical  analysis. 

•With  the  view  to  determine  beyond  question  the  exact  nature  of  the 
impediments  to  crystalUzation^  and  if  possible  to  devise  some  means  for 
their  removal,  he  undertook  the  special  examination  whieh  resulted  last 
season,  according  to  Mr.  Stewart's  repixrt,  in  apparently  complete  prac- 
tieal  success.  He  ss^s  the  regular  Chinese  cane  in  Western  Penns^i^- 
▼ania  yields  200  gallons  of  sirup  per  acre ;  that  on  good  common  soil  300 
gsUlous  per  acre  is  practically  attainable  by  the  application  of  gypsum, 
phosphates,  and  other  special  manures  and  good  cultivaticm ;  and  that 
ei£^t  pounds  of  sugar  fix)m  com  and  ten  i)oands  from  sorghum  cane  may 
be  made  from  a  g^on  of  dense  sirup,  £uid  there  is  scarcely  a  oonnty  in 
tbe  Union  in  wh^  one  or  both  of  these  plants  cannot  be  suoeessfrilly 
grown. 

If  the  above  statements  should  be  proven,  then  it  is  demonstrable  that 
if  one  acre  in  fifty  of  the  area  annually  devoted  to  the  growth  of  Indian 
com  in  the  United  States  be  appropriated  to  the  growth  of  either  com 
or  sorghum  for  sugar,  and  properly  worked  up,  the  product  would  abun- 
dantly supply  our  present  home  demand. 

I  have  solicited  from  the  gentleman  above  referred  to,  for  publication 
in  this  report,  such  an  accoimt  of  his  inviestigation  as  he  might  feel  author- 
ized to  give,  and  this  has  now  been  frumished  in  the  tirtiele  entitled 
**  Maize  and  sorghum  as  sugar  plants,''  to  which  the  reader  is  referred. 
It  will  be  observed  that  these  exx>eriments  embraced  chemical  analyses 
made  during  various  periods  of  the  growth  of  the  stalks  of  both  7naize  and 
sorghum,  and  tlius  many  facts  not  bdEbre  known,  or  ^a  doubtful  charact^, 
were  established,  and  some  errors  in  theory  and  practice  made  evident. 
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Among  the  former,  the  extreme  rapidity  with  which  the  juice  of  these 
plants  decomposes  when  exposed  to  the  action  of  the  air  is  to  he  espe- 
cially noted  and  guarded  against;  and  an  example  of  a  widespmd 
error,  which  needs  to  be  corrected,  is  found  in  the  opinion  that  the  cane 
{sorghum)  commonly  planted  is  rich  only  in  grape-sugar,  and  is  there- 
fore worthless  except  for  sirup.  The  reverse  of  this  seems  to  be  the 
truth.  {Some  of  our  oldest  varieties  of  sorghum  are  showu  to  be  among 
the  richest  plants  in  cane-sugar  grown.  He  informs  mo  that  practical 
experiments  were  made  in  all  cases  where  it  was  necessary  to  confirm 
the  results  of  analysis. 

The  first  succ(?ssiul  experiments  were  made  by  Mr.  Stewart  upon  the 
juice  of  Indian  corn,  and  a  brief  notice  of  the  same  was  published  in  the 
Philadelphia  Fiihlic  Ledger^  of  December  1,  187G,  and  some  samples 
of  the  sugar  were  shoAvii  at  the  Centennial  Exhibition,  near  its  close,  bnt 
the  system  was  not  then  perfected,  and  its  appUcabiUty  to  sorghum  had 
not  been  tested ;  but  this  it  is  claimed  was  fUlly  done  last  season. 

Stowell's  evergreen  com  and  the  Chinese  cane,  in  his  opinion,  stand 
at  the  head  of  their  respective  species  both  in  productiveness  and  quality; 
but  no  special  preference  for  saccharine  richness  is  to  be  given  to  any 
one  of  the  old-established  varieties  above  the  rest 

Mr.  Stewart  exhibits  a  natm^l  hybrid  between  the  Chinese  cane  and 
the  red  imphee  (schlagoova)^  which  yields  fully  as  well  as  the  fonner, 
ripens  fiilly  a  month  earUer  than  that  sort,  and  possesses  a  juice  of  great 
richness  and  purity. 

This  new  variety  is  the  result  of  growing  the  two  sorts  fi*om  which  it 
is  derived  alongside  of  each  other  for  a  series  of  years  in  Pennsylvaniai 
The  hybrid  for  two  or  three  years  has  shown  constant  characteristics^ 
which  may  probably  be  considered  permanent. 

In  the  further  growth  of  this  comparatively  undeveloi)ed  source  of 
sugar,  the  possibihties  of  which  seem  so  vast  and  magnificent;  in  the 
extension  of  the  scientilic  principles  therein  employed  to  Chinese  and 
African  sorghums }  in  the  examinations  now  making  in  Europe  of  the 
best  methods  there  employed  in  the  production  of  beet-sugar,  and  flwir 
adoption  here ;  and  last,  but  by  no  means  least,  in  the  fresh  impetos  it 
is  possible  in  many  ways  to  impart  to  the  now  languishing  cane-sugar 
interests  of  Louisiana  and  other  Gulf  States,  we  have  a  four  fold  confi- 
dence that  we  have  reached  the  end  of  our  retrograde  movement,  and 
that  at  no  distant  day,  instead  of  being  importers,  as  now,  we  shall  be- 
come exporters  of  sugar. 

1  have  thus  drawn  attention  to  this  subject,  in  some  of  its  most  im- 
portant features,  with  the  hope  that  this  department  will  be  seconded 
3y  the  agriculturists  of  the  countrj^  and  by  the  legislative  departmeot 
jf  the  government  in  its  etibrts  to  render  the  nation,  within  a  few  yeara^ 
irhnUj  'nHoT^oT>Hot]f.  of  foreisni  coimtries  for  its  sugar  supply. 


..  .i,.H    AM,    sokGiiuAi  iv6  fcUGAR  PLANTS. 
H    r.   Stipwvrt,  MurrysvUU,  Pa. 

;iv»ai.«^ob -u,o^/%ix  i/x.^^  taa.<L  ^x  |,«(AAitiiig  their  come.    In  April  they  beffin  to  plint 

'ir  chicfo  plantation  is  in  May,  and  no  they  continue  tiU  the  mioBt  of  Jona 

*''*y  plant  in  April  thoy  reapo  in  August,  for  May  in  September,  for  June  In  Oe- 

,v*i^  ,+„it«r  «<•   hoir  nr^y^t^  /trtmninniT-  ^*«areth  two  eareS;  some  thzecL  iddgm* 
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%nv  fourc,  manj  but  ono  and  somo  none.    Every  earo  ordinarily  hath  betwixt  200  and 
300  graines. 

Tne  atalke,  hdng  greenCy  hath  a  meet  juice  in  it  sometchat  like  a  sugar  cane  which  is  the 
cause  that  when  they  gather  their  cane  greene  they  sucke  the  stalkes  far  as  we  gather  greene 
peoM  80  do  they  their  come  being  greene  which  excelleth  their  aide, — [From  the  "True 
rravelfl,  Adventures,  and  Observations  of  Captaine  John  Smith — ^Account  of  6th  voy- 
age, A,  D.  1606,  2d  Booke,"  London  ed.,  A.  D.  1629]. 

The  characteristic  bread-plant  of  this  contiiient  is  maize.  Its  dis- 
covered uses  are  so  numerous,  its  products  are  so  multiform,  its  vigor  and 
productiveness  are  so  wonderful  in  this  its  original  home,  as  to  give  it 
the  very  foremost  rank  among  cereals  for  the  benefit  of  man.  The  8ux)e- 
riority  of  American  com  passes  unchallenged  in  the  great  grain  marts  of 
the  world,  and  we  have  been  accustomed  to  consider  that  our  knowledge 
of  the  economy  and  uses  of  the  plant  are  well-nigh  complete. 

When  Captain  Smith  landed  in  Virginia,  nearly  mree  centuries  ago,  what 
he  saw  of  the  plant  and  its  uses  he  rehearsed  to  his  countrj^  men  on  his 
return  in  a  minute  and  interesting  narrative,  of  which  a  brief  extract  is 
given  above,  and  from  which  it  is  evident  that  the  Indian  tribes  occupy- 
ing the  eastern  shore  of  America  at  that  day  were  more  of  an  agricul- 
tural people  than  has  commonly  been  supposed,  and  the  recognized  uses 
of  maize  among  them  were  widely  different  from  those  now  in  vogue. 
Its  saccharine  qualities  were  no  less  distinctly  recognized  than  its  value 
AS  a  cereal,  and  the  grain,  both  for  immediate  use  and  for  preservation, 
was  most  esteemed  in  the  immature  state,  when  the  "  honey  of  the  maize^ 
was  in  its  prime. 

This  twofold  use  of  unrefiued  corn  did  not  escape  the  notice  of  the 
Spanish  conquerors  of  Mexico  and  Peru  during  the  preceding  century, 
when  the  plant  was  discovered.  It  is  certain  that  in  Mexico  some  sugar 
had  been  made  from  it  at  that  period ;  but  the  chroniclers  of  the  conquest 
lirew  their  pictures  with  a  free  hand,  and  it  is  extremely  improbable 
that  the  production  had  attained  to  any  importance.  This  appears  from 
several  circumstances,  among  which  is  the  fact  that  maize-sugar  had  no 
prominent  place,  at  least,  in  the  vast  enumeration  of  articles  provided  for 
the  roy^  cuisine,  which  it  certainly  would  have  held  if  it  had  ranked  a& 
dk  staple  of  the  country. 

The  nature  of  this  juice  is  such  that  it  yields,  with  comparative  faciUty, 
by  ordinary  treatment,  a  small  proportion  of  its  sagar,  two  or  three  per 
cent.  We  may  infer,  as  in  the  case  of  some  experunents  made  in  this 
country  a  short  time  before  the  introduction  of  the  Chinese  cane,  sugar 
was  not  obtained  from  it  in  remunerative  quantity,  and  that  is  no  evi- 
dence to  show  that  sugar-making,  as  it  existed  among  the  Aztecs,  can  ever 
be  claimed  as  one  of  the  "lost  arts." 

Yet  these  statements,  if  not  altogether  mythical,  have  certainly  some 
practical  significance.  At  this  time,  with  a  peculiar  force,  the  question 
comes  up  for  answer :  Has  Indian  com,  at  any  period  of  its  growth,  a 
definite  value  as  a  sugar-producing  plant  I 

'So  sufficient  reply  has  ever  been  made  to  this  question.  Believing  it 
to  merit  at  least  a  thorough  examination,  the  writer,  more  than  two  years 
ago,  imdertook  some  researches  that  have  been  conducted  with  patience 
and  care  up  to  the  present  time,  and  sufficient  results  have  now  been 
reached  to  furnish  a  decided  and  intelligent  answer.* 

*  Prcscott  extols  the  noble  growth  and  saccharine  qualities  of  the  maize  in  those 
aquatorial  regions,  and  refers  to  the  sucar  made  from  it.  Conquest  of  Mexico,  rev. 
(>d.,  V2  mo,  19/4,  vol.  1,  p.  139.  Carta  delsic  Tuazo,  M.  S.  Oviedo,  Hist.  Natural  de  los 
[ndias,  cap.  4,  ap.  Barcia,  tom.  1 ;  Hernandez,  Hist.  Plant,  Ub.  6,  cap.  44,  45,  are  the 
authorities  which  he  cites. 


238         BEFOST  OF  THE  COMHIBSIONEB   OF  AQBICULTUBE. 

But  in  the  course  of  this  inTCstigation,  it  Tras  very  soon  digooveted 
that  maizo  jaice  in  certain  important  x)articalars  boars  a  strong  resem- 
blance to  that  of  anoUier  notable  plant  now  domesticated  in  thiscoontiyf 
the  value  of  wliicli  has  been  much  debated,  and  the  pecnliaritieB  of  wWdi 
have  hitherto  been  very  imperfectly  understood — ^the  Chinese  sugar milkt 
or  sorghum. 

Althou<?h  the  plants  are  strongly  contrasted  in  some  lespeets,  it  t^ 
discoveixMl  that  they  arc  so  intimately  related  in  chemical  con8titati(ma8 
to  entitle  them  not  to  be  ranked  together,  but  to  separate  th^n  by  a  tride 
intenal  from  all  the  known  sugar  plants.  Natives  of  opposite  hmi- 
spheres,  they  seem  to  have  been  brought  together  to  fulfill  a  common 
destiny. 

]S"ew  and  interesting  peculiarities  presented  themselves  in  the  jnioesof 
these  i)lauts,  foreshadowing  the  necessity'  of  improved  modes  m  trwit- 
ment,  and  it  was  at  once  perceived  that  but  little  practical  benefit  ^jtodM 
result  fi-om  an  investigation,  however  wide  its  range  or  important  its  dis- 
closures, unles.s  a  process  could  be  devised  capalne  of  the  extraction  of 
the  sugar  as  uniformly  and  certainly  as,  by  special  processed  adapted  to 
them,  it  is  now  obtained  under  favorable  circumstances  ttom  the  beet 
and  Southern  cane. 

It  may  be  confidently  affirmed  that  not  only  maize  in  the  green  state, 
but  also'  the  Chinese  and  African  canes,  are  beyond  comi)ari8on  superior 
to  any  other  plants  that  can  be  grown  in  the  United  States  fbr  sanr 
production,  either  as  to  certainty  of  i*esults,  abundant  and  regular  yiad, 
ease  of  culture,  or  cheapness  and  facility  of  manufacture^ 

It  is  dillicult  to  express  in  a  few  words  the  importance  of  this  state- 
ment. It  will  be  readily  seen  that  the  natiu-al  resources  of  the  United 
States  for  sugar  production  from  these  i)lants  are  practically  limitless,  if 
the  facts  here  assumed  be  well  established.  A  single  illastration  bearing 
upon  this  point  will  suffice. 

The  area  of  hand  annually  planted  in  Indian  com,  of  late  years,  in  tke 
United  States  averages  45,000,000  of  acres,  as  shown  by  the  reports  to 
the  Dei>artment  of  Agiiculture  at  Washington.  It  is  demonstzaUe 
that  if  the  average  sugar-producing  capacity  of  either  sor^Lnm  or  Indian 
corn  per  acre  of  ground  be  taken  at  one-third  less  than  the  ezperimentiB 
of  tlie  past  year  show  it  to  l>e  clearly  equal  to,  if  the  crop  be  grown  and 
workeil  u]>  with  onlinary  skill  and  care,  it  would  require  less  tiian  the 
one-fiftietli  part,  or  one  acre  in  fifty,  of  tlie  acres  annually  devoted  to  the 
Indian-corn  crop  in  the  United  States  to  support  a  growth  fbr  sugar  of 
either  sorghum  or  maize  which  would  be  iXiUy  adequate  to  supp^  fte 
vhole  immense  home  demand  for  sugar,  in  value  now  equal  annnanyto 
^ue  hundred  million  dolhn-s. 

t  can  now  be  shown  that  we  have  the  resources  at  perfect  command, 

iglitfully  utilized,  to  save  to  the  country  this  vast  sum  which  we  are 

»ayhig  in  gold  every  year  for  foreign  sugars ;  but  tliat  in  a  few  yean 

^'Micc  we  will  bo  able  to  send  to  other  markets  a  surplus  of  our  crop, 

^^»«'h  will  take  equal  i-ank  with  our  exports  of  flour  and  com. 

.0  acco!ni)lish  this  it  is  not  necessary  that  any  delay  should  be  nftw 

■111.^.1  -»r  +iiat  any  pn^paration  should  be  made  involving  changes  in 

■    •injricultural  labor  to  which  our  people  have  become  nsed. 

i,o  s])en<l  time  in  experiments  new  to  us  or  to  onr  climate 

*1.    To  insure  our  success,  we  need  not  invoke  the  presence  of  any 

agencies  than  those  which  the  Creator  has  so  lavishly  and  so  oppor- 

'"^'\>  laid  tn  -iiir  '»i*nd. 

•"*  **nini  .w.riii7r  ^hc  valuc  o^   hcsc  plauts  heretoftne  is  snipriB' 

•i      '  ...notM»iinio/      ^ome  of  the  grandest  indosbial 
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monoments  of  the  present  eentory  wore  not  even  foreshadowed  daring  the 
last.  It  is  no  dispara^^^ement  to  as  that  tliroagh  the  swift  strides  oar 
coanti^'  has  taken  daring  the  past  fifty  years,  in  some  fields  of  material 
progress  we  have  overstepped  in  oar  haste  some  mines  of  wealth  which 
the  sor&ce  concealed.  The  oom-plant  of  America,  in  common  with  many 
other  of  our  indigenous  productions,  was  not  appreciated  at  the  time  of 
its  discovery.  It  was  recognized  as  an  invaluable  acquisition  by  the 
early  colonists,  and  perhaps  a  proper  estimate  of  its  value  would  have 
been  reached  in  the  old  countries  if  the  dazzling  splendor  of  riches  brought 
home  by  the  Spanish  adventurers  had  not  blinded  the  eyes  of  all  £urope 
to  all  discoveries  but  those  of  gold  and  sdlver.  In  the  enthusiasm  of  the 
time  the  old  dream  of  the  alchemist  seemed  at  last  to  find  a  realization 
in  tlie  teeming  wealth  of  tiie  mines  of  the  !New  World,  and  men  were 
well  content  to  accept,  as  tilie  power  to  bring  it  forth,  the  steel  of  the 
conquistador  instead  of  the  philosopher's  stone. 

A  full  century  later  it  was  a  fashionable  hobby,  with  European  writers 
like  Abbe  Beynal,  to  assume  the  essential  inferiority  of  the  productions 
of  the  New  World  (a  mistake  which  the  Old  World  has  learned  to  cor- 
rect). This  whimsey  imposed  itself  upon  the  sober  sense  of  no  less  a 
naturalist  than  Buffon.  It  repressed  investigation  and  threw  into  dis- 
cnMiit  knowledge  by  which  a  later  age  profited  by  estimating  at  its  worth, 
and  it  must  be  remembered  that  it  was  not  until  another  century  had 
roUed  by  that  modem  chemistry  and  the  systematic  '^  interrogation  of 
natura"  took  its  rise.  It  may  be  said,  too,  that  our  fore&tliers  in  this 
hemisphere  had  no  immediate  wants  which  the  almost  unbounded  re- 
sources of  the  country  did  not  supply  witliout  calling  forth  much  techni- 
cal skill,  and  prior  to  tJie  year  1850  no  crisis  in  the  commercial  history 
of  the  nation  had  stimulated  research  toward  the  discovery  of  an  ade- 
quate native  source  of  supply  of  sugar  such  as  gave  life  to  the  beet-sugar 
industry  in  France. 

Still  it  is  not  a  little  remarkable  that  half  the  value  of  the  plant  in 
American  agriculture  has,  for  these  three  hundred  years,  been  practically 
Ignored.  Scarcely  less  so  is  the  &ct  that  a  plant  so  rich  in  sugar  as 
sorghum  cane  is  now  shown  to  be  should  have  been  grown  for  almost  a 
quarter  of  a  century  in  this  country',  and  in  Asia  from  time  immemorial, 
without  any  adequate  idealization  of  its  value. 

1.  GBYSTALLIZABLE  SUGAR. 

It  is  important  that  theit)  should  be  no  misapprehension  as  to  the  na- 
ture of  the  product  now  furnished  by  these  plants. 

Aldiough  chemistry  iXH^ognizes  a  distinct  class  of  substances  to  which 
the  general  term  of  sugai*  is  applied,  there  is  but  one  body  in  nature  rec- 
ognized in  the  commercial  world  to  which  the  appeUatiou  of  crystallizeil 
sugar  can  properly  and  honestly  be  applied.  It  is  exclusively  a  natunil 
product.  It  must  pre-exist  in  the  living  plant.  It  cannot  be  counterfeitcil 
or  made.  In  its  association  with  other  bodies  in  the  sources  from  which 
it  is  obtained  its  presence  is  ofttimes  only  indicated  by  the  nicest  chemi- 
cal tests.  To  break  the  alliance  subsisting  between  it  and  the  substances 
often  in  great  number  Ibimd  along  with  it,  and  to  separate  the  sugar 
without  destroying  it^  is  in  many  cases  one  of  tilie  most  difficult  problems 
in  organic  chemistry.  And  it  becomes  a  new  problem  invohing  new 
modes  of  treatment  every  time  that  a  crude  saccharine  substance  is 
brought  under  examination  of  a  difierent  organization  from  others  already 
wcdl  understood. 

Sugar  as  it  exists  iu  tropical  sugar-cane,  in  the  maples  of  our  forests, 
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in  the  beet,  iu  the  sorghum,  and  m  maize,  is,  in  its  purified  foim,  piecisdy 
the  same.  In  saccharine  value  no  other  substance  can  at  all  compare  with 
it;  no  other  possesses  the  same  crystalline  form,  the  sweetening  power,  or 
the  same  chemical  construction  and  adaptation  to  the  used  of  man  as  an 
article  of  food.  This  distinction  is  necessary  to  be  made  at  the  outset, 
because  Indian  com  has  recently  obtained  some  celebrity  as  a  sngar- 
plant  in  its  capacity  to  furnish,  fix)m  the  starch  of  its  fjrainj  by  a  well- 
known  transformation,  the  miserable  starch  sugar  to  which,  by  an  amaz- 
ing stretch  of  courtesy,  tihe  name  of  "  com  sugar  ^  has  been  applied.  The 
misnomer  should  deceive  no  one. 

I  now  propose  to  state  more  particularly  the  gi'ounds  upon  which  the 
foregoing  statements  of  the  value  of  maize  and  sorghum  in  this  respect 
are  based.  To  do  this  fairly,  and  with  the  conciseness  which  is  necessarf, 
a  comparison  is  made  in  all  important  points  between  these  plants,  re- 
spectively, and  the  l)eet  and  the  Southem  cane.  From  this  the  reeider 
will  be  able  to  decide  as  to  their  relative  value  for  sugar  production,  at 
least  in  the  United  States.  The  authorities  cited  for  the  cane  and  beet 
are  among  the  most  eminent  and  trustworthy  names  associated  with  flic 
sugar  industry  of  the  United  States  and  elsewhere. 

SUaAB  PRODUCTION  IN  LOUISLAlNA.  ^ 

Although  it  is  possible  that  sugar  production  from  the  tropical  cane 
in  Louisiana  at  certain  points,  and  in  a  few  other  favorable  locaJities, 
may  be  extended  in  the  future  so  as  to  utilize  to  the  utmost  all  avafl- 
able  resources,  and  restore  it  to  a  condition  of  comparative  prosperity, 
still  it  must  be  admitted  upon  all  hands  that  we  cannot  iu  coming  yem 
reasonably  look  to  that  source  to  supply  more  than  a  small  fraction  of  the 
sugar  annually  consume<l  in  the  United  States. 

The  decline  of  this  industry  at  the  South  during  the  decade  preceding 
the  late  civil  war  was  due  to  natural  causes,  afi'ecting  the  growth  ana 
development  of  the  sugar-cane  itself.  After  years  of  careful  ezpeiiment 
it  was  at  last  plainly  and  painfully  evident  that  the  transplantation  of  an 
exclusively  tropical  plant  into  the  narrow  fringe  of  extra-tropical  terri- 
tory along  our  Gulf  coast,  where  alone  it  will  grow  at  all,  was  in  viola- 
tion of  a  law  of  the  life  of  the  plant,  the  ultimate  result  of  which  was 
disease  and  decay. 

It  was  of  no  permanent  avail  that  government  aid  was  invoked  and 
Ireely  given,  and  cuttings  of  new  and  undegenerated  varieties  were  intra- 
iuced  from  the  most  distant  quarters  of  the  globe.  Nothing  was  left 
undone  to  foster  an  industry  which,  when  it  was  temporaiijy  sucoessfliL 
JO  abundantly  rewarded  capital  and  skill.  Never  was  tiie  'ingenuity  ot 
lie  American  mind  more  conspicuously  displayed  or  more  enthusiasti- 
»i4iiy  bestowe<i  than  in  the  attempt  to  supplement  by  human  invention 
'  '.a  assiduity  the  lack  of  needed  qualities  in  the  sun  and  aii'  of  Louisiana, 
apparatus  of  rare  workmanship  and  enormous  cost  were  employed  in  the 
..aTitifji/jturo  of  the  sugai^,  and  not  without  rewanl,  for  in  quality  the 
-  ^ux  ji  Kew  Orleans  soon  enjoyed  a  marked  pre-eminenco ;  but  nothing 

•  lid  counter\"ail  a  climatic  defect  by  which  the  fix)st  of  a  single  night 
-ould  wither  the  hopes  of  the  planter  for  a  whole  season,  or  arrest  Ae 
jpfiirioration  of  his  best  imported  canes.    Contrary  to  a  wide*spiead  be- 

he  civil  war  was  not  the  immediate  cause  of  the  prostration  of  this 

•  • -fitly,  although  it  precipitate  it;  and  now,  notwithstanding  so  muiy 
x^oj.^  lave  elapsed  sine"   't^-    uose,  during  which  the  stimulus  of  high 

jri/>o<)  lias  been  constani  -  ^nsiness  has  not  revived,  and  every  jear 
;*-.     .i^pa-ritv^  hof^<>An  +f     -^Mi.i^  rrojn  fhig  soiuTce  and  the  demand  18 
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l)eooining  greater.  I^atnre  has  plainly  set  barriers  to  the  geographical 
range  of  the  plant,  beyond  which  it  cannot  be  grown  with  success.  It  is 
only  within  the  heart  of  the  tropics  that  the  regions  are  found  from  which 
the  markets  of  the  world  are  now  supplied,  or  can  be  exi)ected  to  be  with 
any  regularity  in  the  future. 

BESULTS  OF  BXPBBDfENTS  WITH  HAIZE  AND  SOBGHXM. 

The  facts  adduced  as  to  maize  and  sorghum  have  been  derived  from  a 
great  uiunber  of  analyses  and  practical  exx)eriments,  a  detailed  account 
of  which  would  be  inadmissible  in  a  brief  article  like  the  present.  The 
chemical  investigations  were  conducted  after  the  most  approved  meth- 
ods now  in  use.  For  the  quantitative  determination  of  the  sugars  Feh- 
ling's  standard  cuprio  solutions  were  generally  employed.  The  plants 
test^  were  used  when  freshly  cut  from  the  ground  unless  it  is  otherwise* 
indicated,  and  they  were  taken  at  all  peric^  of  their  growth,  from  the 
time  when  sugar  began  to  be  developed  in  the  juice  until  it  ceased  to 
yield  it  in  remunerative  quantities.  Many  varieties  of  both  species  were 
tested.  The  action  of  manures  upon  the  juice  of  growing  plaints,  the  in- 
fluence of  different  soils  and  seasons,  the  effect  of  diverse  modes  of  plant- 
ing and  culture,  the  comparative  value  under  various  modes  of  treatment 
>f  some  of  the  most  prominent  varieties  of  corn  grown  for  sugar  alone, 
ind  for  sugar  as  combined  with  the  preservation  in  the  best  condition  of 
mmature  grain,  and  tlie  utilization  of  other  products,  have  all  received 
uoi*e  or  less  consideration.  But  the  most  prominent  attention  was  be- 
stowed u])on  the  characteristics  of  the  juice  itself,  in  order  to  secure  the 
icpaiation  of  the  sugar. 
In  the  course  of  tlus  examination  many  preconceived  opinions,  both  of 
yself  and  others,  were  shown  to  rest  upon  insufficient  grounds.  But  it 
€  lecially  gratifying  to  me  now' to  say  in  regard  to  the  sorghum  that 
ic  nuchsoever  the  published  opinions  of  some  eminent  chemists  are  ap- 
flitly  at  variance  Avith  each  otlier,  no  well-established  fact  is  discordant 
ui  what  is  now  known.  The  truth  as  far  as  ascertained  harmonizes  aJl 
I  ts.    Notwithstanding  the  great  diversity  prevailing  among  diffei*- 

^uj,  varieties  of  the  same  species  in  other  respects,  the  most  remarkable 
uniformity  was  found  to  exist  in  the  chemical  constitution  of  the  juice  at 
the  same  stage  of  growth  of  the  plant. 
The  results  of  these  experiments,  so  far  as  they  relate  to  maize,  were 
inounced  for  the  lirst  time  in  the  Philadelphia  Pubhc  Ledger  of  Decem- 
ber 1, 1870,  and  si)ecimens  of  sugar  were  displayed  at  the  Centennial 
Exhibition  toward  its  dose. 

During  the  present  year  those  i-esults  were  fully  confirmed,  and  at  the 
same  time  the  applicability  of  the  process  to  the  crystallization  of  the 
sugar  of  Chinese  cane  and  the  African  varieties  was  fully  established. 
In  feet,  the  facility  \vith  which  sorghum-juice  crystallizes  under  this 
treatment  is  as  remarkable  as  its  obstinate  refusal  to  do  so  under  any 
other. 

1.  BOTANICAL  KELATIOKSHIPS. 

Sorghum,  maize,  and  the  tropical  sugar-cane  are  closely  I'elated.  They 
are  all  simply  gigantic  solid  pithy-stemmed  grasses  (not  reed-like  or  hol- 
low), charged  at  a  certain  period  of  their  growth  with  a  rich  saccharine 
juice.    There  are  numerous  well-defined  varieties  of  each. 

The  beet  is  remarkable  as  being  a  member  of  a  peculiar  order  of  plants, 
to  which  belong  such  alkaline  sea-side  plaits  as  the  sampphira,  saltwort, 
and  obione.    Of  Hie  same  family  is  tiie  common  worm-seed  {Ambrina 

16  A 
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anthdmintica).  It  is  probable  that  its  saccharine  character  has  been 
developed  largely  by  cultivation.  Of  tiie  many  varieties  of  beet  only  tiie 
white-tleahed  kinds,  especially  that  known  as  tiie  Silesian,  are  ad^ted  to 
the  production  of  sugar. 

2.  PERIOD  OF  GROWTH. 

/Sorghum. — Annual,  at  least  in  temperate  latitudes.  The  length  of 
the  period  of  gi'owth  diflfers  with  the  variety,  varying  fix)m  three  to  five 
months. 

Mate. — Annual,  ripening  its  see<l  in  ii'om  three  to  five  mouths  in  North 
America. 

Sugar-cane. — Perennial  from  the  root-stalk  in  the  tropics,  flowering  in 
from  twelve  to  twent;^'  months.    In  Louisiana  it  never  matures  its  seed. 

Beet. — Biennial,  ripening  its  seed  the  second  year  from  the  plant- 
ing, but  matuiing  its  juice  dimng  the  first  season  in  the  root  The 
time  required  for  tliis  purpose  is  almost  eight  months  from  the  time  of 
planting. 

3.  PROPAGATION. 

Sorghum. — Propagated  from  seeds  planted  in  eai-ly  spring.  Much  libor 
and  exx)ense  is  thus  saved,  which  Louisiana  is  expending  in  the  cnltiva- 
tion  and  care  of  seed-cane  or  cuttings. 

Maize. — Aimually  during  the  summer  fi'om  seeds.  Enjoys  equal  ad- 
vantages >vith  sorghum  in  this  respect. 

Sugar 'Cane. — Propagated  always  in  the  sugar  district  of  our  Gulf  Stato, 
and  ordinarily  in  the  tropics  from  cuttings  of  the  stems  (joints).  In  Lm- 
isiana,  on  account  of  constant  deterioration,  it  is  necessary'  to  replant 
fi*om  cuttings  every  third  or  fourth  year,  one-fourth  of  the  whole  br^diii 
of  the  land  devoted  to  sugar-culture,  being  employed  constantly  in  tte 
propagation  of  the  joints  from  which  the  cane  on  tlie  other  three-fourths 
is  grown. 

Beet. — ^By  seeds  annually.  But  imlike  sorghum  and  maize,  no  seed 
grown  from  the  crop  which  produces  sugar.  The  exx>enso  imown  rf 
growing  beet  for  seed  is  trifling,  however,  to  that  incurred  for  the  sugar 
cane. 

4.  EATOONING  OR  TILLERING. 

Sorghum. — ^The  crop  of  sorghum  is  capable  of  lai*ge  increase  in  each 
season  by  side  shoots  arising  from  the  root.  It  cannot  be  propagated 
from  the  cuttings  of  the  stem,  but  when  the  stems  are  cut  down  they 
ratoon  like  the  sugar-cane.  Mr.  Leonard  Wray  has  stated  that  in  South 
Africa  he  grew  ratoons  of  Xeazane  or  White  Imphee  six  feet  in  height, 
and  in  two  months  after  the  first  cutting  sometimes  fifteen  stems  tilteied 
out  from  one  root.  These  ripened  their  seed.  This  mode  of  incieaw  is 
precisely  analogous  to  the  tillering  of  wheat  when  it  has  beeu  cut  down 
by  the  winter  frost,  but  unlike  wheat,  and  like  the  sugar-cane  in  some 
(?limates  it  is  increased,  and  a  second  crop  of  soighum  may  be  growu 
IVom  the  same  root. 

Make, — This  mode  of  increase  is  not  at  all  a  characteristic  of  maize- 

Sugar-cane. — ^Ratoons  regularly,  as  above  described. 

Beet — Cannot  be  multiplied  or  propagated  in  any  way  nmdogoas  to 
this. 

5.  CLIMATE. 

Sorghum. — ^The  climate  of  the  whole  territory  of  the  United  State* 
south  of  Alaska,  where  the  soil  is  not  baiTcn  and  the  moistuieinsofficieDt 
diuring  the  summer  months,  is  adapted  in  various  degrees  to  its  growft 
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McAzc. — ^A  little  more  sensitive  to  cold  than  sorglmin.  All  over  the 
Union  where  sorghum  will  thrive  it  may  be  grown,  especially  as  it 
matures  its  joice  within  a  shorter  period. 

Sugar-cane. — ^Production  witjiin  tiie  United  States  restricted  to  a  very 
narrow  belt  of  country  bordering  on  the  Mexican  Gulf. 

Beet. — May  be  grown  for  sugar  in  the  latitude  of  the  Middle  and  North- 
em  States  genei-ally,  but  not  at  the  South;  but  it  will  yield  sugar  remu* 
neratively  only  where  the  summer  rain-fall  is  equal  to  tliat  of  spring,  and 
the  natural  peculiaiities  are  not  unfavorable. 

6.  SOIL. 

Sorghum. — ^The  most  suitable  is  a  deep,  rich,  well-drained,  and  calca- 
reous soiL 

Maize. — ^The  richest  and  dee{>est  natural  soils,  moderately  enriched. 
Not  so  sensitive  to  excess  of  moisture  in  the  soil  as  sorghum. 

Sugar-cane.^-^A  deep,  rich,  moist  loam  tiie  best.  F&st  crop  off  new 
lands  yidds  most  sugar. 

J9eef.-~Similar  requirements  to  the  above  as  to  depth  and  high  fertility, 
but  is  veiy  much  more  sensitive,  and  our  best  natural  soils— the  alluvions 
and  prairies — ^have  proved  unfavorable  to  it. 

7.  MANTJBES. 

AU  these  plants  yield  juices  less  rich  in  sugar  and  containing  more 
impurities  when  supplied  liberally  with  animsd  manures  or  those  con- 
tdning  nitrogen  in  large  proportion;  but  lime,  gypsum,  and  the  super- 
phosphates may  be  used  without  detriment,  and  sometimes  with  immense 
advantage. 

8-10.  CHEMICAL  C03ffPOSITION. 

The  stem. 
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- 
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Wttcr " — r - 
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1 
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10,5 

Woo^  flb«r,  miieUiiginoas,  reaioous,  allmminoiis  matter,  and  aulta. . 
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100.0 

- 

The  juice. 

Conatitaents. 

• 

Sorgbnm. 

Kaise. 

13.5 

1.7 

84.8 
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Oreanle  matter  anil  Mlt-5  -, 
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The  juice — Continucil. 


Constitnenta. 

Sagar-oane. 

(Mtiiute):. 

Areqnin, 
La. 

Erans. 

Paiyto. 

RnffAr    ... . ... 
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a8 
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ir 
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loaoo 
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loaoo 

The  intelligent  reader,  from  the  comparison  as  institated  above,  vill 
draw  many  inferences  of  value  to  vi'hich  I  make  no  reference. 

SORGHIBI  AND  MAIZE  AS   COMPARED  WITH  THE  SUGAR-BEET. 

It  is  with  the  beet-sugar  manufacture  perfected,  as  it  has  been  iu  its 
processes  and  appliances,  that  we  must  make  the  closest  comparisoD: 
and,  that  it  may  be  made  with  the  utmost  faimes3,  we  assume  as  true 
what  has  been  by  no  means  proved  by  the  experience  of  those  who  have 
fostered  it  here— that  it  is  capable  of  being  carried  on  in  the  United 
States  as  successfully  as  it  is  in  France  and  Germany. 

But  it  is  well  known  that  at  the  very  limited  point  of  his  work  the  beet- 
sugar  manufacturer  here  encoimters  the  discouraging  obstacle,  hitherto 
insurmountable,  of  securing  cheap  labor  for  the  growing  of  the  raw  mate- 
rial. Independent  of  the  great  expensiveness  of  the  machinery  and  the 
process  employed,  and  the  high  degree  of  skill  required,  it  is  iieccssai)' 
that  ladical  changes  should  be  made  in  the  means  and  methods  of  a^- 
cultumJ  labor  now  existing,  together  with  the  great  loss  of  time  neces- 
sary to  make  such  changes. 

On  the  other  hand,  the  cultivation  of  Indian  com  and  its  now  fully  acdi- 
matized  relative,  sorghum,  is  reduced  here  at  present  almost  to  a  scieace. 

It  may  be  said  that  we  have  scarcely  anything  new  or  valuable  now  to 
learn  in  regard  to  the  growth  of  either  of  them.  By  means  of  labor-sav- 
ing implements  and  skill  in  the  use  of  them,  here,  if  anywhere,  their  cost 
is  reduced  to  a  minimum.  Ko  American  who  visited  the  Centennial 
Exhibition  at  Pliiladelphia  and  compared  the  maize  of  the  valley  of  the 
Nile,  of  the  i)lains  of  Himgary,  of  Poitugal,  Italy,  or  France,  with  the 
product  of  the  valley  of  the  Kansas  or  of  the  prairies  of  Iowa  and  Dlinois, 
but  must  have  felt  that  in  all  that  pertains  to  the  production  of  ttae 
cereals  we  aie  unrivaled  by  all  the  world. 

But  our  very  success  is  our  peril.  Tlie  overproduction  of  com  lias 
been  almost  the  bane  of  our  Western  agriculture.  The  ease  \nth  whicli 
it  is  grown  has  a  fascination  to  the  farmer  on  the  prairies  which  it  i< 
difficult  to  resist — so  great  that  ofttimes  to  him  the  lack  of  transportaticm 
and  glutted  markets  do  not  even  suggest  a  remedy  for  the  evil.  He 
statistics  of  Washington  abimdantly  sliow  that  in  the  case  of  this  cii>p 
unrequited  labor  almost  invariably  follows  in  years  of  largely  increased 
jield.  It  is  just  hero  that  tlie  new  industry'  comes  in  to  give  immediate 
relief  to  the  uuremuuerativo  labor,  by  turning  a  part  of  the  already  over- 
tlowing  stream  uito  a  new  channel,  thus  utilizing  our  greatest  waste  lo 
supply  our  greatest  want. 

It  is  from  the  uprising  of  such  an  industry  as  this  that  the  higheist 
benetlts  resulting  from  the  division  of  labor  among  our  pebple  may  1m) 
realized,  it  may  be  established  without  a  jar  in  the  routine  of  ago- 
cultural  work,  or  any  inroad  upon  established  usages.  The  rednndflDt 
population  of  the  (titles  will  dow  out  to  meet  the  thus  newly-creflttl 
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clenninil  for  laboroi-s,  and  the  solution  of  the  much- vexed  question  may 
thus  almost  insensibly  be  reached. 

If  sorglium  1)6  gix)wn  by  preference,  as  will  often  be  the  case,  we  have 
the  advantajre  that  it  ha«  been  long  enough  in  the  country  to  make  us 
familiar  with  all  its  requirements  as  to  cHmate,  soil,  and  cultivation.  It 
is  Kcai'cely  to  bo  regretted  that  its  full  value  has  not  heretofore  been 
realized,  for  it  is  not  probable  that  the  attempt  by  our  people  to  supple- 
ment by  mechanical  devices  of  rare  ingenuity  for  the  evaporation  of 
the  Juice  a  defective  knowledge  of  chemical  requirements  would  have 
been  made  to  the  same  extent  as  now.  Tliis  concentration  of  inventive 
talent  upon  a  single  i)oint,  although  it  was  not  the  most  important  one, 
led  to  the  discovery  of  some  principles  in  the  evaporation  of  saccharine 
juice  which  had  been  overlooked.  To  have  learned  thoroughly  the  fact 
that  proper  evaporation,  at  the  atmospheric  pressure,  of  thin  films  of 
liquids  containing  sugar  may  be  made  to  equal  the  results  of  boiling  in 
a  vacuum,  is  worth  the  past  twenty  years  of  baflded  expectation.  All 
over  our  land  there  is  a  large  amount  of  capital  invested  in  sugar-appa- 
ratus now  almost  idle — the  result  of  the  early  interest  taken  in  Chinese 
cane.  Alost  of  this,  although  regarded  in  many  quarters  as  slight  and 
insignificant,  is  Just  what  is  ne^ed  at  the  start  in  this  industry;  and 
it  is  widely  distributed  over  the  country  and  in  intelligent  hands.  Serv- 
ing a  present  pmiiose,  it  will  lead  inevitably  to  the  rapid  intreduction  of 
more  perfect  machinery,  and  to  aU  the  gains  resulting  trom  concentrated 
capit^  and  skill. 

These  considerations,  together  with  the  fact  that  the  crystallization  of 
the  sugar  is  reduced  to  an  absolute  certainty,  have  their  value  more  than 
doubly  enhanced  by  the  cireumstance  that  from  the  very  outset  our 
choice  lies  between  maize  and  a  still  richer  saccharine  plant  of  similar 
requirements  as  to  soil,  climate,  and  gener^U  modes  of  treatment^  but 
sufficiently  diverse  to  enable  us  to  use  the  one  to  supplant  the  other  under 
a  variety  of  circumstances,  when  either  could  not  be  used  so  well  alone, 
both  capable  of  having  their  sugar  extracted  by  the  same  process,  and 
tiius  giving  a  combination  of  advantages  such  as  belong  to  no  single 
sugar-plant. 

There  are  also  a  large  number  of  well-established  and  clearly-marked 
vaijeties  of  each,  giving  us  a  much  wider  range  of  subordinate  (jualities 
to  adapt  them  to  meet  diverse  local  peculiarities  of  climate  than  are 
secured  by  any  existing  varieties  of  the  beet,  and  the  probability  of  still 
further  improvement  ui  this  respect  may  safely  be  predicted. 

It  will  be  observed  that  the  period  of  growth  of  eithei  plant,  when 
used  for  this  pui-pose,  and  the  time  while  they  occupy  the  giound,  is  less 
hy  one-Mlf  than  is  requiied  by  the  beet;  and  consequently  the  profits  of 
a  second  crop,  of  another  kind,  the  same  season,  are  easily  piocurable 
from  the  same  giound^  when  it  is  well  cared  for,  and  are  to  be  credited 
to  these  plants  as  agamst  the  beet^ 

Tlie  expense  of  preparing  the  ground  and  planting  the  seed  is  about 
equal  for  all  these  plants,  arid  they  have  thus  a  great  advantage  over  the 
tropical  cane. 

CLEVLATIC  RANGE  OF  SORGHUM  AITD  MAIZE. 

The  climatic  range  of  these  saccharine  cereals  on  this  continent  is  vastly 
greater  than  that  of  the  beet  It  is  also  to  be  noted  that  a  broad  area 
of  territory,  within  which  it  would  be  possible  to  grow  the  beet,  toward 
tho  Soatli,  affords  plants  with  a  juice  too  weak  to  be  profitable  and  too 
liable  to  fermentation  for  the  establishment  of  factories  there,  a  temper- 
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ature  of  GO*^  I\  dimii^  tlic  working  tseasou  being  fatal  to  this  pursuit  with 
existing  processes.    'Hie  latitude  of  450  is  the  limit  in  France. 

!N^o  such  extreme  delicacy  of  organization  characterizes  maize  or  sor- 
ghum, and  their  jui<»es  are  equally  strong  under  the  summer  sun  of  either 
Texas  or  Maine. . 

Deficiency  of  nioistui-e  during  our  early  summer — a  very  common  occnr- 
rence — almost  ruins  tlie  l)eet  crop  for  sugar,  and  it  is  partly  the  cause  of 
its  deiiciont  yield  here.  But  maize  can  mature  its  juice  in  a  season  of 
early  summer  drought,  being  planted  as  late  as  July,  in  the  latitude  of 
Pittsburgh.    The  biet,  on  the  contrary,  requiw^s  the  whole  season  to  ripen. 

SOILS. 

Ill  x>omt  of  adaptation  to  the  rich,  deep,  natuml  soils  of  our  Western 
prairies  and  the  alluvions  of  our  rivers,  no  plant  grown  either  for  mgar 
or  grain,  x>erhaps,  ranks  equal -to  Indian  com.  Sorghum  ranks  eqpSlj 
as  well  upon  them  if  they  are  not  deilicient  in  drainage,  but  heretofore 
beet-growing  upon  the  prairies  has  met  with  but  little  success.  Among 
tlie  causes  of  failure  the  preponderance  of  nitric  salts  in  the  jnice,  deriTCd 
Irom  the  soil,  is  assigned  as  the  lirst. 

EFFECTS  OF  MANURES. 

All  sugar  plants  suffer  from  the  effects  of  manures  abounding  in  nitio- 
gen  directly  applied^  but  the  presence  of  certain  mineral  salts  in  constBot 
quantity  generally  tor  each  species  shows  that  they  require  a  soil  rich 
in  all  the  ordinary  elements  of  plant  growth.  Normally,  the  azotised 
substances  in  all  tliree  of  the  above  are  not  far  irom  cqnaL  But  fte 
presence  in  the  l>eet  of  a  great  .imount  of  mineral  salts,  which  cannot  be 
eliminated  in  process  of  manufacture,  destroys  utterly  the  valne  of  the 
molasses  for  ordinaiy  use.  Indian  com,  for  a  similar  reason,  does  not 
afibrd  as  palatable  a  sirup  as  sorghum.  The  latter,  in  this  respect^  is 
capable  of  taking,  when  the  sirup  is  purified,  a  front  rank  amonff  plflOtB 
of  its  class,  and  in  the  quantity  of  crystaUizecl  sugar  which  it  prodoceiiit 
stands  next  to  the  vSouthern  cane,  it  has  been  the  aim  to  limit  me 
amount  of  molasses  (drainage)  from  either  plant  by  the  new  prooefiB 
almost  entirely  to  the  glucose  originally  in  the  juice,  and  this  has  become 
so  nearly  realized  in  the  case  of  sorghum  as  to  enable  us  to  extract  VH 
pounds  of  crystallized  sugar  fi-om  13  pounds  of  very  dense  simp  readily 
and  uniformly,  a  result  which,  in  the  practical  manufacture  of  sugar,  it 
almost  unparalleled. 

COST  OF  PBODUCTION. 

But  it  is  in  the  vastly  diminished  cost  of  the  production  of  well  aj* 
tallized  sugar  from  these  plants  by  tlie  means  now  discovered,  as  com- 
pared with  that  from  the  beet,  that  the  most  marked  disparity  exists.  In 
sugar-producing  capacity  the  Chinese  cane  is  in  advance  of  Indian 
corn  in  the  proportion  of  12  to  14,  or  G  to  7 ;  but  the  greater  value  of  Am 
grain  of  corn  (well  dried  sweet-corn  being  worth  alK)ut  $20  per  band 
of  300  poimds),  as  compared  with  the  grain  of  sorghum,  ftilly  eompett- 
sates  for  the  deficiency  of  sugar.  The  almost  absolute  certaintv  of  » 
aJizing  a  large  return  from  both  the  dried  sweet-corn  and  in 

long  summers  is  a  strong  argument  in  its  favor.    In  this  a       ^ic 
only  a  large-stemmed  and  large-eared  variety  of  sweet-G<    1      /»      w 
grown.    The  amount  of  molasses  (drainage)  firom  either  is  a 
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p:rcatcr  iu  case  of  maize,  while  that  from  sorghum  is  comparatively  *fino 
flavored  and  free  from  mineral  salts. 

The  greatly  diminished  cost  of  growing  these  plants,  as  compared  'with 
the  beet,  arises  fix)m  the  peculiar  adaptation  to  them  of  our  soil  and  cli- 
mate, the  use  of  our  greatly  improved  agricultural  implements,  and  sub- 
stitution largely  of  animal  instead  of  human  labor. 

Bnt  the  disparity  in  cost  becomes  widest  when  the  processes  of  manu- 
facture are  contrasted.  Some  appreciation  of  this  will  be  realized  when  it 
is  stated  that  the  three  items  of  expenditure  in  the  beet-sugar  processes 
are,  viz..  Bone-black  filtration^  carbonation,  and  vacuum  apparatus^  in  this 
entirely  thrown  out ;  the  first  two  are  entirely  useless  and  the  last  is 
unnecessary  in  this  production.  In  the  hirgest  maize  and  sorghum 
sugar-factories  a  preference  may  x>erhaps  be  given  to  vacuum  finishers, 
but  in  operations  of  less  magnitude  the  comparatively  simple  and  equally 
effective  and  rapid  system  of  final  evaporation  of  simp  in  thin  films  and 
at  a  low  temx>erature  will  prevail. 

mPBOVEMENT  OP  THE  SOIL. 

Not  the  least  of  the  advantages  that  will  result  frx)m  the  new  sugar 
industry  in  the  United  States,  will  be  in  the.  improvement  of  the  soil. 
Some  of  the  rich  soils  of  the  West  have  borne  successive  crops  of  com 
for  more  than  twenty  years,  in  which  cases,  generally,  the  grain  was  mar- 
I    ;ed,  and  the  soil  has  been  depleted  of  its  most  valuable  mineral  con- 

caents. 

Even  on  these  soils  the  effects  of  such  a  system  arc  now  liecoming 
apx>arent.  But  if  sugar  is  grown,  and  the  soft  grain  in  the  dried  state 
cmly  sent  abroad,  but  little  will  be  necessary  to  be  returned  to  any  soil 
already  in  good  condition  to  maintain  its  fertility  for  this  crop.  The  ele- 
ments of  sugar  being  derived  from  the  air  and  water  only,  it  abstracts 
from  the  soil  nothing  valuable,  if  the  trash  be  carefully  returned ;  while 
the  ashes  from  the  furnaces  and  all  residual  chemical  products  will,  if 
properly  applied,  constantly  supply  more  of  the  salts,  &c.,  .than  imma- 
ture grain  takes  away.  But  with  somewhat  less  profit  the  soft  com  and 
the  seed  of  the  sorghum  may  be  fed  on  the  ground,  and  a  constant  ac- 
cession of  the  elements  of  fertility  be  thus  i^ecured  to  the  soil.  Besides,  the 
thorough  tillage  which  the  business  demands  will  go  far  to  inaugurate, 
when  it  is  lacking,  a  national  system  of  farming,  increase  the  value  of 
land,  and  cheapen  production. 

The  maximum  crop  of  sugar-beets  that  can  ordinarily  be  grown  when 
an  acre  of  ground  is  found  to  be  such  as  to  allow  the  rows  in  which  they 
are  planted  to  be  one  foot  ten  inches  apart,  and  the  plants  one  foot  six 
inches  asunder  in  the  rows,  thus  producing  over  21,000  beets  to  the 
acre.  It  is  not  profitable  to  grow  beets  of  very  large  size  for  this  purpose. 
Ihey  onlinarily  weigh  from  one  to  three  pounds  each. 

YIELD  PER  ACRE. 

It  is  not  possible  as  yet  to  determme  the  maximum  product  of  com  or 
cane  attainable.  I  do  not  think  that  the  best  yield  yet  reported  has 
reached  that  hmit,  nor  perhaps  can  the  mode  of  planting  be  indicated  by 
irhich  it  can  be  secured.  I  recommend,  however,  to  plant  in  rows  three 
feet  apart,  the  hills  at  intervals  of  twenty  inches  aport^  so  as  to  admit 
[>f  tivation  across  the  rows  once  or  twice  in  the  season,  by  an  imple- 
c,  drawn  by  horses,  passed  between  two  or  three  of  the  cross  rows 

once.    The  rows  should  be  laid  out  with  accuracy.    The  number  <rf 
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plants  to  the  hill  to  nninber  firom  2  to  4.  The  weight  of  the  trimmed 
canes  to  the  hill  2  to  8  pounds.  The  stems  of  evergreen  com  in  Penn- 
sylvania, will  average  1  pound  each,  varying  from  12  ounces  to  48  oonces 
each.  Single  trimmed  stems  of  Kansas  com  have  equaled  6  pomids 
each,  but  the  juice  of  this  giant  growth  is  more  impure  than  those  of  the 
inferior  size ;  but  an  average  of  3  i^ounds  of  stem  to  the  hill  wiU  yidd 
21,700  pounds  to  the  acre,  giving  180  ^Eillons  of  dense  sirup,  or  1,800 
pounds  of  crystallizable  sugar,  and  44  gallons  of  drainage  molasses.  It 
a  growth  of  four  pounds  to  the  hill  is  secured  (an  average  easily  obtained 
upon  good  soil  with  good  culture),  2,400  pounds  of  sugar  and  55  galkHis 
of  molasses  will  be  obtained  from  225  gallons  of  dense  simp. 

From  experiments  made  the  past  summer,  I  conclude  that  an  attain- 
able limit  for  com  is  270  gallons  of  sirup  per  acre,  5  pounds  of  stem  to  a 
hill^  and  3,000  pounds  of  sugar  and  66  gallons  of  molasses,  upon  groond 
which  would  readily  yield  100  bushels  of  com  to  the  acre  if  grown  for  the 
grain,  and  which,  if  planted  in  sugar-beets  and  tended  with  the  nsoal 
care,  would  yield  about  the  same  amount  of  sugar.  If  sweet  com  (ever- 
green) be  grown  for  the  grain  and  sugar  combined,  a  reduction  of  one- 
third  will  have  to  be  made  in  the  jield  of  sugar  in  each  of  the  above 
estimates,  respectively.  The  yield  of  sorghum  in  sugar  will  be  abont 
one-seventh  greater  than  of  com  in  each  of  the  above  instances.  From 
100  to  350  gallons  of  sirup,  so  dense  as  to  seem  to  be  almost  a  solid  mass 
of  sugar  when  crystallized,  can  be  secured  ordinarily  by  sufficiently 
close  and  regular  planting,  good  cultivation,  and  a  thoroughly  prepsoed 
soil.  Two  gallons  of  such  simp  per  square  ro<l  of  ground  should  in  dl 
cases  be  aimed  at  as  an  avemge  attainment.  Of  course,  while  the  means 
taken  to  grow  a  crop  of  com  or  cane  v.ary  as  widely  as  they  have  done 
hitherto,  often  without  any  regard  to  system  or  economical  management, 
the  average  production  wiJl  fall  far  Mow  what  it  ought  to  roach.  White 
the  maximum  yield  of  the  beet  has  reached  hi  Europe  about  500  pounds, 
the  average  per  acre  in  France  has  dropped  to  1,071  poimds.  The  lowest 
remunerative  yield  of  sorghum  (100  gallons  of  sirup),  will  produce  the 
same  amount. 

When  it  is  considered  that  not  a  iwund  of  sugar  is  wasted  fipom  tiie 
juice  obtained  at  the  mill,  that  the  softer  substance  of  the  stalk  both  of 
com  and  cane  yields  its  juice  in  much  larger  proportion  than  that  of  the 
Southern  sugar-cane,  that  the  juice  itself  is  from  10  to  50  i>er  cent,  strmger 
in  sugar  than  that  of  beet,  and  the  product  of  gi^een  fodder  firom  maize 
in  coimties  less  favorable  to  its  growth  than  oui*  own  has  reached  max- 
ima much  exceeding  those  upon  which  tho  above  estimates  are  based, 
they  will  be  aelmowledged  as  fairly  representing  the  capacities  of  those 
plants. 

CORN  AND  THE  BEET  AS  FOBAGE  PLANTS  IN  FRANCE. 

In  Prance,  the  home  of  the  beet-sugar  industry,  extensive  experiments 
have  recently  been  made  for  the  i)urpose  of  ascertaining  the  average 
yield  of  various  plants  for  green  fotlder  for  stock,  the  process  <rf  cMilege^ 
or  fermentation  in  i)its,  being  adopted  for  curing  it.  In  the  maize-giow* 
ing  departments  of  that  country  20  to  35  tons  of  fireshly-cut  maize  fodder 
per  acre  is  estimated  as  the  average  yield.  But  far  greater  yields  are 
announced  in  different  quarters  by  higher  culture.  Upon  a  schistose 
sandy  soil  in  the  department  of  Finistfere,  limed  and  enriched  wifli 
bam-yard  manure  and  superphosphates,  44.G1  tons  (80,2^  pounds)  in 
one  case,  and  C6.01  tons  (133,820  pounds)  in  another,  of  the  Oaraqua,  ot 
giant  maize,  have  already  l)een  pixKluced  there  per  acre. 
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M.  Lecoreteaux/  in  the  Journal  Pratique  d' Agriculture  summarizes 
the  comparative  maximum  yields  of  maize  and  sugar-beet  as  fodder- 
plants,  as  follows: 

Caraqua  maize 66. 96  tons. 

Sugar-beets 35. 68  tons. 

Thus,  in  the  gross  yield  for  the  same  purpose,  the  maiae  leads  the  sugar- 
beet  by  almost  one-half;  one-third  being  deducted  for  wc^ight  of  blades, 
immature  ears,  &c.,  will  leave  a  weight  of  44  tons  or  88,000  pounds  of 
trimmed  stems  per  acre,  equivalent  to  the  enormous  amount  of  8,800 
pounds  of  sugar  J  if  juice  was  of  the  average  quality. 
.  One-halfthis  yield  is  much  beyond  the  maximum  which  we  have  assumed 
above  for  Indian  com  here.  It  is  asserted  that  40  tons  per  acre  of  Chi- 
nese cane  have  been  grown  in  the  United  States.t 

The  chemical  composition  of  these  plants  and  their  juices  I  have  made 
a  subject  of  si)ecial  investigation,  a  brief  abstract  of  which  is  given  in 
the  foregoing  comparative  statement.  The  information  thus  gained, 
outside  of  its  chief  value  in  outlining  a  special  mode  of  treatment  for  the 
extraction  of  sugar,  possesses  additional  importance  in  its  bearing  upon 
other  questions.  One  of  these  is  whether  a  more  exhaustive  metiiod  of 
extracting  the  juice  can  profitably  be  employed  to  take  the  place  of  the 
ordinary  cane-mills.  The  very  great  loss  sustained  in  the  expression  of 
only  the  largest  part  of  the  juice  of  the  Southern  cane  has  led  to  the 
suggestion  of  a  method  of  cutting  the  stem  into  thin  sUces,  and  exhaust- 

£g  the  sugar  by  prolonged  maceration  and  washing  with  hot  water, 
id  subsequent  hydrostatic  pressure. 

The  inapplicability  of  the  latter  method  to  the  extraction  of  the  sugar 
of  the  Chinese  cane  (and  of  maize  as  weU)  is  decisively  shown,  if  we  con- 
aider  the  amount  of  soluble  substances  other  than  sugars  contained  in 
the  stem,  as  compared  with  the  amount  of  the  same  substances  found  in 
the  juice  when  expressed  by  a  sugar-mill. 
A  ripe  stem  of  Chinese  sorghum  contains — 

Per  cent. 

Water 66.80 

Sugar  (crystallizable) 11. 25 

Sugar  (glucose) 0.  75 

Gum 3.31 

Pectin 0.60 

Starch 7.15 

Albuminoids 2. 60 

CeDulose 7.32 

on.: 0.02 

Ash :  Silica,  lime,  potash,  soda,  peroxides  of  iron  and  manganese, 

chlorine,  phosphoric  acid,  siilphuric  acid,  &c 1. 20 

I  have  found  that  by  washing  the  rasped  or  thinly-sliced  cane  repeat- 
edly with  cold  water  it  is  capable  of  extracting  4.5  per  cent,  of  the  albu- 
minoids, gum,  and  pectin,  while  but  2.4  per  cent,  of  other  substances  than 
sugar  is  found  in  the  juice  as  it  leaves  the  mill ;  but  if  hot- water  matur- 
ation be  employed  to  dissolve  out  the  sugar,  an  additional  amount  of 
pernicious  substances  escape  with  it,  notably  a  large  proportion  of  starch 
in  gelatinous  state,  or  amidin.  It  wiU  also  be  observed  that  the  com- 
bined weight  of  all  the  substances  in  the  stem  capable  of  being  removed 
along  with  the  sugars  by  acidulated  or  alkalized  water,  considerably 
excels  the  whole  of  the  crystallizable  sugar.  • 


*  Report  of  Department  of  Agricaltnre  of  United  States,  1875,  p.  404. 
t  AgricYiltnral  Report,  1857,  p.  182. 
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On  the  otlicr  band,  the  softer  cellular  stractnre  of  these  plants  as  com- 
pared with  the  Southern  cane,  facilitates  very  much  the  action  of  the 
mill,  and  increases  the  yield  of  juice  proportionally.  While  from  50  to  00 
per  cent,  only  of  the  juice  of  Louisiana  cane  is  attained  ordinarily  by  this 
means,  from  80  to  85  per  cent,  from  maize  and  from  70  to  80  i)er  cent 
from  sorghum  (Chinese)  may  readily  be  obtained,  as  recent  exjjeriments 
above  duly  show.  When  light  mills  are  used  repressing  may  sometimes 
be  necessary. 

The  following  results  of  analyses  made  during  the  past  season  are  of 
interest  chiefly  as  showing  the  relative  proportions  of  sngars  in  these 
plants  at  difterent  times  during  the  period  when  the  extraction  of  sngaris 
profitable: 

Juice  of  maize. 


Vaneuea. 


PennsTlvaiiU  yellow. . . 

•'  Pop-oom,"  larfjo 

**  Stowell's  erergreen  *' . 

8-rowed  yellow 

KftDsas  yellow 

Do 


stage  of  growth. 


Silk  appearing;  early  flowering 

Iii  early  flower;  roasting-ear 

In  early  flower 

Grain  m  early  milk 

do    

Groin  hardening 

stored  t^o  week.  \  ^^^^^i^H 


^ 

s 

& 

.a 

1^ 

%i 

1 

r 

JPWrct 

10.44 

8.00 

lass 

ft34 

ia44 

7.S5 

10.110 

11.34 

10.60 

lL4t 

10.51 

0.88 

mfls 

laa 

10L71 

0.80 

i. 

p 


I 


ArcL 

in 

LIS 

i.9 


Juice  ofeorgimm. 


Chinese  (regular) 

Do 

Do 

Do 

Do 

Bed  imphee 

Do 

Black  imphee 

White  imphee 

Do 

Do 

Chinese  imphee < 


Flower  Jnst  expanding 

In  flower  <^i^y'i»j»{^i^^ :""":: 

Seed  ripening 

Seed  ,»lto  ripe{gr/,?SS»W^.J^.f 

Mixed  Jaice,  ripe  andnnripe 

Seed  in  early  milk 

Ripe 

Coming  in  flower 

Not  yet  in  flower 

Flower  jnst  expanded 

Seed  neariy  ripe 

Cat  and  storea  (lower  Joints) 

Wisks  (upper  and  middle  Joints) 


10.43 

6.TO 

10.60 

11.90 

lass 

•0.75 

lass 

11.53 

10.63 

19.73 

10.55 

ia&7 

10.6r» 

1L34 

10.53 

OLOB 

10.  CO 

1L08 

10.53 

0.06 

10.  SO 

laoo 

10.57 

10.30 

10.60 

ia68 

10. 8S 

14.91 

10.88 

laio 

113 

LCD 
LS 
LU 

ai8 

8LII 
L56 
«lH 

4.96 

»« 

11 

iM 

18 
18 


OBSTACLES  TO  SUGAR  PRODUCTION  FROM  THESE  SOUBOSa 

Tlie  two  principal  causes  of  failure  iu  all  the  attempts  lierotofore  made 
to  produce  sugar  from  sorghum,  and  which  would  prove  almost  equsllf 
formidable  in  the  case  of  maize,  are,  first,  the  presence  in  the  juice,  irim 
in  the  best  condition,  of  an  almost  constant  quantity  of  glucose;  ttoA^ 
second,  the  uniform  presence  of  peculiar  proteine  and  amylaceous  oon- 
pounds,  which  distinguish  these  &om  other  sugar-producing  plants:  oon- 
sequently,  the  extraction  of  sugar  from  them  is  a  problem  invotTing 
entirely  new  conditions. 

It  was  found  that  the  existence  of  these  bodies  in  the  juice  preseoted 
an  almost  insuperable  barrier  to  the  modes  of  treatment  adapted  tothecano 
of  {he  South,  and  to  all  the  processes  so  successful  and  at  the  same  time 
so  tedious  and  exi>ensive  which  are  employed  in  Europe  in  the  extracSon 
of  sugar  from  the  beet.    By  common  treatment  with  lune,  the  destmetioD 
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of  ike  glucose  and  the  8i)eedy  redaction  of  a  large  part  of  the  sugar  to 
the  condition  of  levulose,  the  darkening  of  the  sirup  and  the  incapacity 
of  the  remaining  sugar  to  crystallize,  was  the  ine\itable  result.  On  the 
contrary,  if  no  lime  was  employed  no  defecation  was  possible,  and  the 
juice  retained  within  itself  the  active  elements  of  its  own  destruction. 
Thus,  constantly  placed  between  Scylla  and  Charybdis,  the  practical 
oi>erator  was  left  without  resource. 

It  has  commonly  been  supposed  that  maize  contained  no  grape-sugar. 
The  prevalent  opinion  in  regard  to  sorghum  has  been  that  it  contains  it 
in  very  considerable  quantity.  Both  these  opinions  are  now  shown  to 
be  incorrect.  But  that  they  both  contain  imcrystallizable  sugar  largely^ 
even  in  larger  proportion  than  that  which  is  crystallizable,  is  prov^  by 
every  analysis  made  of  canes  not  taken  fresh  from  the  field.  Deteriora- 
tion commences  within  a  few  hours  after  they  are  cut  from  the  ground. 
And  to  this  fhct  almost  solely  are  attributable  all  the  hitherto  discordant 
results  of  chemical  analysis.  Plants  were  used  which,  although  bearing 
no  external  evidence  of  it,  were  really,  as  to  sugars,  in  various  stages  of 
decomposition. 

In  an  article  like  the  present,  which  is  designed  merely  to  call  public 
attention  to  this  subject  in  its  most  general  features,  it  would  be  useless 
to  enter  upon  the  minute  details  of  the  process  of  sugar  manufacture 
itself,  which  has  been  indicated,  or  to  x)oint  out,  except  in  a  general  way, 
the  new  and  interesting  relation  of  the  chemistry  of  the  subject  to  sugar 
manufacture,  as  it  is  at  present  understood.  Suffice  it  to  say  that  a  b^y 
has  been  discovered  to  exist  possessing  the  i*emarkable  quality  of  isolat- 
ing the  sugars  of  both  kinds  in  solution,  and  protecting  them  as  by  an 
impenetrable  shield  against  the  action  of  the  forces  by  whieh  the  other 
deleterious  substances  are  either  neutralized  or  destroyed.  This  is  accom- 
plished expeditiously  and  cheaply,  and  it  is  hoped  that  the  information 
herewith  communicated  will  be  found  to  be  sufficient  to  secure,  during 
this  year,  the  successful  inauguration  of  this  new  industry  in  the  United 
States. 

SYSTEM  OF  MANUFACTURE  FOE  GENERAL  USE. 

In  the  following  pages  I  design  to  embody  for  general  use  the  coming 
season  the  details  of  this  system  of  manufactiire  as  fully  as  the  limits  of 
a  paper  necessarily  as  brief  as  the  present  will  admit  of.  Its  practica- 
bility during  the  past  year  has  been  ftilly  tested,  and  no  part  of  it  is 
recommended  for  general  adoption  which  my  own  experience  has  not 
only  sanctioned  by  repeated  experiment  as  eminently  practical,  but,  as 
in  its  principal  new  feature — ^the  defecation  of  the  juice — the  sole  dis- 
covered means  by  which  the  same  ends  can  be  attained.  Its  application 
is  not  limited  to  any  special  variety  of  either  cane  or  corn,  or  by  any 
varied  conditions  of  climate  or  soil,  as* far  as  already  shown.  The  conmion 
yellow  com  yields  its  sugar  as  readily  as  the  "  sweet "  com  of  the  gardens, 
and  the  refitwjtory  Chinese  sorghum,  hitherto  held  to  be  inferior  to  the 
imphees,  and  useless  except  for  simp,  now  seems  to  be  unequaled  by 
any  sugar-producing  plant  in  the  worlcl,  except  the  Southern  cane. 

But  it  must  be  lx)me  in  mind  that  strict  adherence  to  a  well-defined 
system  is  essential  to  success.  At  the  outset  every  available  means 
should  be  resorted  to  to  increase  the  productiveness  and  improve  the 
quality  of  the  saccharine  plant  itself.  Care  should  be  exercised  in  the 
selection  of  the  seed,  and  in  the  choice  of  such  varieties  of  corn  or  sor- 
ghum as  will  best  serve  the  purpose  of  the  planter.  If  he  selects  the 
com,  imd  has  &ciiities  for  drying  tiie  immature  grain,  he  will  choose 
<<  StoweU's  evergreen."    If  he  designs  to  f<^d  the  soft  com  to  stock 
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durmg  the  working  seavson.  or  after,  ho  may  take  that  vaiiety,  or  any  of 
the  large-stemmed  kinds  or  common  yellow  or  white  com ;  and  either  by 
successive  plantings  at  intervals,  or  by  the  selection  of  varieties  rf 
shorter  or  longer  period  of  growth,  he  may  extend  his  time  for  the  work- 
ing up  of  com  in  proper  condition  from  the  10th  of  August  until  the  Ist 
of  November  in  the  latitude  of  the  Middle  States.  The  "  seed  of  Stow- 
elPs  evergreen  com,"  grown  for  the  twofold  purpose  above  mentioned, 
should  always  be  taken  from  the  upper  and  best-developed  ear  on  the 
stalk ;  the  stems  should  be  stout  and  well  developed,  and  producing  not 
fewer  than  two  ears  each. 

Among  the  many  varieties  of  sorghum  grown  in  this  country  flie 
Cliinese,  Liberian,  Oomseana,  white  and  red  imphee,  are  perhaps  the 
most  prominent.  The  Chinese  cane  is  generally  the  most  prodactive. 
The  Liberian  and  white  imphee  are  objectionable  on  account  of  late 
ripening,  but  they  withstand  prostration  by  the  winds  much  better  than 
the  fonuer,  and  hence  are  popular  in  the  Western  country.  THie  seed 
should  be  selected  from  the  earliest  ripened  and  best  developed  canes. 

PBEPABATION  OP  THE  SOIL. 

The  adequate  preparation  of  the  soil,  and  the  mode  of  planting  and 
cultivation  best  adapted  to  the  (»rop,  need  not  be  insisted  upon  or  dis- 
cussed here,  but  this  part  of  the  work  should  be  of  the  most  thoiongh 
character.  The  soil  should  be  naturally  rich  in  all  the  elements  of  plutt 
growth.  Lime,  gy|)sum,  and  superiihosphatcs  are  all  eligible  asfertiliien; 
decomposed  bagasse  and  straw,  and  also  bam-yanl  manure  (when  it  is 
not  too  largely  used),  are  all  appropriate  when  well  incorporated  with  the 
soil.  Only  an  excess  of  nitrogenous  manures  is  to  be  avoided.  Bie 
early  planting  and  early  cultivation  of  cane  should  be  insisted  upon.  In 
general,  the  planting  of  a  combuied  crop  of  corn  and  cane  will  be  noiost 
advisable. 

PERIOD  OF  QARVESTING. 

The  proper  period  for  cutting  com,  when  it  is  a  double-eai^  variety, 
is  when  the  silk  of  the  upper  ear  has  become  dead  and  the  second  ear  is 
in  early  '*roasting-ear  state.''  The  tirst  will  then  have  begun  to  harden 
slightly,  but  there  is  a  little  diflerence  in  the  yield  or  the  sacchaiine 
value  from  the  time  the  lirst  ear  has  its  grain  fully  developed  untal  the 
^ast  ear  has  begiui  to  harden,  a  period  of  about  two  weelcs.  "  Evergreai 
uigar-corn  "  is  in  season  for  about  three  weeks.  In  the  latitude  of  PMla- 
^lelphia  the  grinding  seas:on  will  begin  the  thvst  week  in  August. 

Jno  month  later,  or  from  the  1st  to  the  lOth  of  Septembei-,  the  Chinese 
sorghum  will  be  in  condition,  if  planted  the  eariy  part  of  Aptil.  Hie 
.mphee  or  African  canes  may  be  worked  u])  from  the  time  the  flower  has 
nade  its  appearance  until  the  sc^mI  is  ripe.  Tlie  Chinese  variety,  from 
he  time  the  glumes  or  external  seed  envelopes  begin  to  dai-kcn  in  color 
xntil  perfect  ripeness.  On  account  of  the  slower  development  of  the 
irge-stemmed  imphees,  the  C/hineso  cane  will  usually  be  i-eady  first. 

CtmiNG  OP  GREEN  COUN. 

Ji  case  of  corn,  the  ears  may  be  removed  a  week  before  tli©  stems  ate 
'.ut  without  detriment  When  the  grain  of  sugar-corn  is  to  be  dried  fcr 
lie  market,  no  time  should  be  lost  until  it  is  properly  cured.  After  being 
"koiliyi  for  five  minutes,  it  should  be  removed  from  the  cob  by  cutting 
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infitnunents  operated  by  machinery^  and  then  dried  as  rapidly  as  possi- 
ble in  shallow  pans,  steam-heated,  or  on  perforated  plates  placed  on  flues 
and  constantly  stirred.  In  tcom  4  to  6  hours  it  will  be  thoroughly  dried 
if  the  temperature  is  maintained  at,  but  not  allowed  to  exceed,  the  point 
at  which  the  grain  remains  uncolored  by  the  heat  If  the  operation  is 
properly  managed  the  dried  com  should  be  as  free  from  color  as  when 
cut  from  the  cob.  In  the  retail  markets  this  com  bears  about  the  same 
price  as  brown  sugar.  As  a  secondary  product  its  manufacture  would 
be  profitable  at  less  than  half  that  rate.  It  should  be  packed  in  barrels 
when  dry.  This  grain  is  nearly  equal  to  green  com,  fresh  from  the  field, 
and  in  its  nutritive  properties  and  capaci^  to  fill  a  place  otherwise  unoc- 
cupied as  an  article  of  diet,  it  is  an  impoHaut  product.  In  its  nature 
and  uses  it  is  very  different  from  the  ripened  grain  of  common  com.  We 
are  thus  enabled  to  produce  at  will  practically  two  different  varieties  of 
grain  from  the  same  plant.  The  popular  demand  for  dried  sweet  com, 
both  in  our  own  country  and  in  Europe,  will  always  render  its  production 
a  valuable  adjunct  to  sugar  manufacture  from  maize. 

PEECAUTIONS  TO  BE  OBSERVED. 

I  must  refer  here  to  an  error  into  which  operators  are  likely  to  fall,  and 
which  cannot  be  too  strongly  condemned.  There  is  now  the  most  certain 
evidence  to  show  that  a  profound  modification  of  the  juices  of  these 
plants,  setting  in  at  the  base  of  the  stem  and  gradually  progressing  up- 
ward, Degins  to  take  place  within  a  very  few  hours  after  they  have  been 
cut  from  the  ground.  The  storing  of  cane  for  considerable  periods  before 
it  is  to  be  worked  up  has  been  a  common  practice  heretofore,  but  the 
transformation  and  loss  of  a  part  and  finally  the  whole  of  the  crystalliza- 
ble  sugar  is  the  uniform  result.  Therefore,  it  should  be  insisted  upon,  as 
a  genial  rule,  that  hotJi  com  and  cane  should  he  worked  vjp  within  24  hours 
of  their  being  cut  in  the  field.  In  other  words,  the  successive  operations 
of  blading,  topping,  cutting,  removal  frx)m  the  field,  extraction  of  juice, 
defecation,  evaporation,  and  crystallization,  should  directly  follow  each 
other,  witiiout  any  loss  of  time.  The  contact  of  freshly  expressed  juice 
with  the  air  is  extremely  injurious  if  prolonged  for  more  than  an  hour 
or  two.  There  is  no  point  in  all  these  successive  stages  of  work  at  which 
it  will  be  safe  to  suspend  them  or  take  rest  until  the  defecated  sirup  has 
reached  a  density  of  about  25^  Baum^. 

Store  room,  therefore,  need  be  provided  for  only  such  an  amount  of 
3iuies  as  can  be  worked  up  in  a  single  day.  The  crushing-mill  should 
lave  sufficient  capacity  to  extract  with  ease  the  juice  of  a  considerably 
greater  amount  of  corn  or  cane  than  has  been  apportioned  regularly  to 
)ne  day's  work. 

CEUSHING-MILLS. 

The  inefiiciency  of  crushing-mills  is  a  source  of  great  loss.  The  soft 
:exture  of  the  stem  of  cane,  and  especially  of  com,  makes  this  inexcusable, 
f^ut  tlie  best  miUs  may  be  abused  by  grinding  at  too  high  a  rate  of  speed. 
\nd  this  is  very  commonly  done.  Good  results  are  obtained  by  rollers 
vhich  develop  a  surface  of  four  or  five  yards  in  length  per  minute,  so 
liat  a  roU  of  two  feet  in  diameter  should  only  make  from  two  to  two  and 
)ne-half  revolutions  per  minute,  in  order  to  extract  generally  the  largest 
imount  of  juice  from  a  given  weight  of  canes.  An  increase  in  the 
•apacity  of  the  mill  that  is  required  may  be  easily  obtained  by  increasing 
he  length  of  the  rolls,  rather  than  their  velocity.  The  fresh  undried 
;roins  of  com  and  cane  contain  about  85  per  cent,  of  their  weight  of  sac- 
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clmrinc  jiiice.  The  ordinary  cmsliing-millfi  extract  but  50  to  60  per  cent, 
of  the  wei^^lit  of  the  stnlk ;  most  of  the  higher  class  of  mills  do  not  aTer- 
age  more  than  50  per  cent.  A  i^erfect  machine  would  produce  85  per 
cent.  If  in  practice  but  oO  i)ouiidB  are  obtained,  35  x>ounds,  or  more  than 
41  per  cent,  of  the  whole  amount  of  juice  origin^y  coutaincd  in  the 
stock,  is  still  rc'taiued  in  the  bagasse.  We  have  thus  revealed  the  astim- 
iahing  fact  that  about  live-twelfths  of  the  crude  material  is  tJbus  utteily 
wasted  at  the  outset  in  consequence  of  the  imperfect  means  ordinuily 
used  in  extracthig  it. 

In  the  case  of  common  mills  of  small  power  a  largely-  increased  yield 
of  juice  will  follow  the  repressing  of  either  com  or  cane.  If  the  loss  (rf 
of  time  incurred  in  this  is  urged  as  an  objection,  it  may  be  replied  that 
there  is  no  waste  of  nmterial  in  sugar  nmnufacturc  that  is  justifiable, 
and  that  there  is  none  so  utterly  inexcusable  as  that  caused  by  the  All- 
ure to  extract  all  the  juices  practically  separable,  after  a  x>reviou8  exi)eDd* 
itureof  time  and  labor  in  produehig  the  crop,  which  is  just  hh  great  when 
the  canes  are  half  exhausted  of  their  juice  as  when  they  are  wholly  so. 
The  difference  between  the  product  of  an  efficient  and  an  inefficient  mill 
may  be  almost  equal  to  the  difference  between  a  half  and  a  full  crop. 

The  mill  should  be  placed  ui)on  such  an  elevation  that  the  jnice  as 
it  is  received  from  it  by  a  pipe  into  the  defecating  tanks  liereatter  de- 
scribed, and  from  them  into  the  evaporating  apparatus  n«  requu«d  A 
strainer  of  wire  gauze  should  be  placed  at  the  outlet  of  the  receiving- 
tank  at  the  mill  to  arrest  any  of  the  coarser  imjmrities,  such  asfraginents 
of  cane,  pith,  &c.,  that  may  be  floating  in  the  juice. 

HEATING -TA^'KS. 

Two  heating- tanks  of  equal  capacity,  100  gallons  or  more  each,  to  be 
used  alternately,  are  to  bo  so  placed  as  .to  i-eceive  the  juice  as  it  flovB 
from  the  tank  at  the  mill,  and  at  such  an  elevation  as  to  empty  readily 
into  a  broad  cooling-tank,  which  supplies  the  ovaiwrator  coutinuallv. 
The  tank  last  named  maybe  made  entirely  of  two-inch  plank,  closd? 
jomted,  15  inches  or  more  in  depth,  and  taparity  ecjual  to  that  of  the  two 
heating-tanks  coml)ined.  The  latter  may  be  entirely  of  metal  (copp« 
prefened),  or  they  may  have  bottoms  of  shec^t  coi>per  and  ux>right  wooden 
sides,  and  placed  over  the  flue  of  a  separate  furaace  in  small  works;  or 
they  may  be  heated  by  a  steam  coil  or  a  jacket,  wluch  is  preferable,  in 
order  that  the  ebullition  of  the  juice  may  be  immediately  checked  when 
the  scum  has  perfectly  formed  on  the  surface.  If  they  can  bo  heated 
over  an  open  fire,  there  should  be  an  airangement  for  throwing  off  the 
heat  into  another  flue  by  means  of  a  daui]»er  when  the  proper  tempen- 
ture  has  been  reached.  It  is  convenient  to  have  these  heaters  large 
enough  to  contain  each  as  much  juice  a«  is  received  from  the  mill  in  an 
hour. 

KVAPORATING  ArPAKATITfaJ. 

The  evaporator  may  be  of  any  required  capacity,  preferably  with  sheet- 
copper  bottom,  and  of  any  of  the  best  forms  now  in  use  in  Borghnm 
manufacture*,  provided  that  its  construction  admits  of  the  continual  d^ 
scent  of  a  thin  sheet  of  juice  over  a  large  heated  evaiK)rating  snx&ce, 
with  convenient  aiTangements  for  the  removal  of  the  scum  which  fkoms 
immediately  when  the  juice  enters  it.  It  is  rarely  the  case  that  the  form 
of  the  evapomtor  will  admit  of  the  sirup  luMug  itHluewl  in  it  to  a  finish- 
ing point. 
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FOISniNG-PAN. 

Instead  of  attempting  to  finish  in  the  evaporator  it  is  much  better  to  have 
a  amallfomace  detached,  over  which  a  plain,  flat  copper  orperfectly  smooth 
and  clean  iron  pan  is  placed ;  or  it  may  be  so  constructed  a«  to  be  heated 
by  a  steam-jacket.  If  heated  over  a  flue,  the  most  convenient  finisher,  per- 
hai)8,  is  a  tilt-pan.  A  suitable  size  is  3  or  4  feet  in  length  and  breadth, 
and  o  to  10  inches  in  height,  the  sides  vertical,  and  the  bottom  i)erfectly 
smooth  and  flat.  It  should  be  placed  upon  a  famace  the  diameter  of 
which,  externally,  is  a  little  greater  either  way  than  that  of  the  pan. 
From  the  middle  of  one  of  the  sides  of  this  ftxmace  extends  a  broad  beak 
or  lip,  inclined  gradually  upward  trom  the  bottom  of  the  pan  and  pro- 
jecting a  foot  beyond  the  furnace  wall.  From  the  opposite  comers  of 
the  side  to  which  the  beak  is  attached  project  two  short  iron  pins  or 
gudgeons,  forming  the  extremities  of  the  axis  of  the  pan  upon  wMch  it 
turns.  These  enter  sockets  or  staples  securely  embedded  in  the  wall 
itself,  or  in  the  timbers  directly  outside  of  it.  To  a  ring  on  the  middle 
of  the  side  opposite  to  that  from  which  the  beak  projects  a  short  chain  is 
fastened  and  secured  at  its  other  extremity  to  the  short  arm  of  a  lever 
pivoted  to  the  head  of  an  upright  post,  set  in  the  ground  a  few  inches  in 
the  rear  of  the  pan.  By  bearing  upon  the  long  arm  of  the  lever  the 
whole  contents  of  the  pan  may  be  instantly  dumped  into  a  cooler  placed 
below  the  projecting  beak.  A  damper  should  be  arranged  so  as  to  throw 
the  heat  at  any  time  into  a  lower  flue,  but  particularly  when  the  pan  is 
tilted. 

If  steam  is  used  to  heat  the  iinishing-pan,  the  use  of  the  tilting 
apparatus  may  be  dispensed  with;  but  in  this  case  the  heat  should 
be  applied  by  means  of  a  steam  space  underneath,  or  jacket,  and  not  by 
a  coil  to  prevent  adhesion  of  the  dense  sirup  to  the  pipes.  In  connec- 
tion with  this  vessel  a  sharp-edged  wooden  scraper  should  be  used,  con- 
sisting simply  of  a  board  of  hard  wood,  and  of  a  length  slightly  less  than 
the  width  of  the  pan,  4  or  5  inches  in  width,  pierced  with  holes  of  half 
an  inch  or  an  inch  in  diameter,  and  attached  by  its  middle  to  a  handle 
of  3  or  4  feet  in  length,  set  at  right  angles  to  it.  This  instrument  is  to 
be  moved  back  and  forth  on  the  whole  bottom  of  the  pan  during  the  last 
two  or  three  minutes  of  the  concentration  of  the  sirup. 

THE  COOLER. 

The  cooler  into  which  the  finishiDg-pau  dischai^ges  may  be  simply  a 
close-jointed  wooden  trough,  broad  and  flat,  and  capable  of  contammg 
the  successive  batches  of  crystallizing  sugar  produced  during  half  a  day's 
or  a  day's  boiling.  Two  of  the  boxes  shoiild  be  provided  to  be  used 
alternatively. 

CEYSTALLIZ1^'G  -V^iSSELS. 

These,  as  they  are  filled,  are  to  be  emptied  into  the  crystallizing  ves- 
sels, which  may  be  of  any  convenient  shai>c  or  size  in  which  provision 
for  drainage  is  secured,  and  which  ai^e  placed  in  a  close  apartment  near 
by,  the  temperature  of  which  is  kept  up  to  about  S(P  to  90^  F. 

For  experimental  purposes  tubs  or  half-barrels,  with  movable  plugs 
in  the  bottoms,  with  false  bottoms  of  slats  inside  and  covered  with  coarse 
sacking,  may  be  used  in  which  to  crystallize  the  sugar.  But  of  a  better 
form  and  scarcely  more  expensive  are  boxes  5  feet  in  length  by  3  in 
breadth,  the  bottom  formed  of  two  planes  inclined  6  inches,  the  intersec- 
tion of  which  forms  a  groove  in  the  middle.  In  this  groove  are  twelve  or 
fifteen  holes  of  an  inch  in  diameter  to  permit  the  sirup  to  flow  out,  but 
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temporarily  closed  witli  plup^s,  abruptly  pointed  and  projecting  inside  1 
or  2  inches.  The  depth  is  1)  inches  at  the  sides  and  IG  inches  at  tie 
center.  These  vessels  may  be  made  of  boards  1  inch  thick,  cemented 
at  the  joints  with  white  lead  or  glycerine  and  litharge,  and  burnt  oat 
wij;h  a  hot  iron  inside,  so  as  to  form  a  sloping  cavity  surrounding  tin 
oi)enings  for  drainage.  These  vessels  when  filtered  to  within  3  inchfiB 
of  the  top  will  hold  about  75  gallons  of  simp  for  granulation.  They 
should  be  supjwrted  upon  timtners  above  troughs  connected  with  a  m 
tern  on  a  lower  level,  to  receive  the  molasses  as  it  drips  from  the  sugar. 
This  form  of  crystallizing-box  originated  with  Dutrone  la  Coutusa,^  one 
of  the  most  eminent  names  connected  with  sugar  manufkcture  firom  the 
Southern  cane  during  the  last  centurj^  and  may  still  be  recommended 
for  this  piuT)0se,  as  combining  every  possible  advantage  in  crystallizing 
and  draining  with  the  requisite  strength.  The  numl^  of  these  boxes 
that  will  be  required  will  of  course  depend  upon  the  amount  of  work  to 
be  done. 

It  is  convenient  to  have  the  cooler  mounted  upon  a  small  truck^  to  ran 
from  the  side  of  the  finisher  into  the  crystallizing  room  where  it  is  to  be 
emptied. 

The  simple  apparatus  above  described,  together  with  a  Baumer's  sirup 
hydrometer  and  a  good  thermometer,  which  is  to  be  immersed  in  a  tank 
supplied  by  the  heaters,  is  all  that  is  indispensable  for  the  production  of 
a  good  variety  of  sugar  from  these  phmts  by  tliis  process.  Most  of  the 
machinery  that  is  required  is  already  in  use  in  every  State  in  the  Union. 
The  requii-ements  of  capital  working  on  the  large  scale  will  necessitate 
the  introduction  ere  long  of  that  which  is  more  expensive,  but  the  essai- 
tial  featiu*es  of  the  work  on  every  scale  of  magnitude  will  remain  flie 
same.  For  it  must  be  borne  in  mind  that  it  is  upon  the  x)eculiar  chemi* 
cal  treatment  of  the  juice  that  success  almost  entirely  dei>ends. 

PROCESS  OF  MANUFACTURE. 

It  now  only  remains  to  particularize  the  different  steps  in  the  ^stem 

to  be  pursued.    The  whole  subject  of  the  extraction  of  sugar  from  these 

sources  is  fraught  with  interest  at  every  point  of  view.    Especially  is 

this  so  in  regard  to  the  pexjuhaiities  of  these  juices  themselves.    At  the  tost 

view  it  might  seem  that  the  art  of  extractmg  sugar  frt)m  liquids  so  rich 

in  it  as  tliese  have  proved  to  be,  ought  not  to  be  a  matter  of  much  diJBS- 

culty  in  practice ;  but  its  apparent  simplicity  vanishes  when  it  is  found 

that  the  saccharine  liquids  constitute  a  distinc^t  class  by  themselves,  and 

hat  they  contain,  intimately  associated  with  the  sugar,  a  variety  of  other 

substances  of  very  different  chemical  properties  and  relations.    Some  of 

hem  are  among  the  most  unstable  of  all  organic  bodies.    Most  of  these 

•"^stances,  uncrystallizable  themselves,  prevent  by  their  pressure  the 

>u^dr  from  assuming  the  crystalline  form,  the  only  fonn  in  which  it  Cffli 

>e  obtained  pure,    hi  order  that  we  may  make  sugar,  therefore,  it  is  ueces- 

dry  first  either  to  lemove  these  extr.ineous  substances  from  the saccha- 

liic  solution,  or  by  some  chemical  agency  to  change  their  form  and  char- 

icteristics,  that,  although  present  in  the  solution,  tJliey  will  present  no 

3an*ior  to  the  crj'stallization  of  the  associated  sugar.    In  this  case  it  has 

^'>er    lecessarj'  to  employ  media  operating  in  both  these  ways- 

CIIEMICAl.  3IE.VNS  E^IPLOYED. 

..--  ihe  means  used  for  this  inirpose  jnust  be  well  chosen.    They  must 
ulequate — they  must  ha  of  such  kind  as  to  use  on  a  large  scale.    The 
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defecating  agents  must  be  harmless  to  the  health  if  inadvertently  added 
in  excess  to  the  joice,  and  must  leave  no  hurtful  compounds  in  any 
product  which  is  afterward  to  be  used  as  an  article  of  diet;  they  must  be 
sufficient  in  quantity  and  low  in  price,  and  they  must  not  exert  any  pre- 
judicial influence  ux)on  the  sugar  itself. 

In  a  problem  of  this  Mud  nothing  good  can  be  accomplished  at  hap- 
hazard. A  strict  adherence  to  system  is  necessary  to  practical  success; 
but  it  must  be  a  system  in  which  the  means  employed  must  be  commen- 
surate with  clearly  defined  ends  in  view.  Lack  of  information  upon 
some  of  the  most  important  points  has  led  some  persons,  whom  a  little 
investigation  would  have  taught,  to  adopt  expensive  methods  of  treating 

rghum^  borrowed  from  the  beet  and  cane  sugar  manufacture  of  France 
Emd  Louisiana,  which  in  the  end  they  have  l^n  compelled  to  abandon 
Eifter  much  disappointment  and  loss.  It  is  fortunate  at  this  time  that 
Qot  only  com  and  sorghum  are  adapted  to  a  single  general  mode  of  treat^ 
ment,  but  that  they  do  not  require  any  considerable  deviation  from  an 
established  routine,  provided  that  such  due  care  has  been  observed  to 
(B^vent  deterioration  of  juice  as  has  been  abeady  recommended. 

TREATMENT  OF  JUICE  IN  THE  TANKS. 

The  series  of  chemical  changes  produced  in  the  juice  follow  the  intro- 
iuction  into  it  at  the  proper  time,  and  in  graduated  quantities,  of  two 
standard  solutions,  which  for  brevity  I  sha&l  designate  respectively  as 
solutions  A  and  B.  Solution  A  consists  principally  of  a  very  concen- 
txated  liquid  saccharate  of  lime.  It  is  of  standard  strength,  and  pro- 
duces uniform  results.  In  cases  in  which  it  cannot  be  procured  during 
Qie  coming  season,  milk  of  lime  may  be  used  in  its  place,  but  with  the 
disadvantage  that  the  strength  of  the  mixture  is  extremely  variable,  the 
lime  being  chiefly  suspended  in  water  instead  of  dissolved.  In  prepara- 
tion of  it  lime  of  the  best  quality  should  be  used,  carefully  slaked  and 
crashed  in  boiling  water  to  remove  any  potash  that  it  may  contain,  lime 
in  itself  being  but  slightly  soluble  in  hot  water.  After  decanting  the 
excess  of  water,  enough  is  mingled  with  it  to  form,  when  the  coarse  arti- 
cles have  fallen  to  the  bottom  of  the  vessel,  a  mixture  with  a  fine  sed- 
iment of  the  consistence  of  thin  cream. 

Taking  the  capacity  of  the  heating  tank  to  be  100  gallons  each  between 
the  level  of  a  mark  made  on  its  side  six  inches  from  the  top  and  the  level 
)f  the  exit  cock  near  its  bottom,  we  begin  by  filling  one  of  the  tanks  up 
;o  the  mark,  and  then  turn  the  flow  of  juice  from  the  supply-pipe  into  the 
>tlier.    One  hundred  gallons  is  a  convenient  measiu^e  of  juice,  and  can 
ye  reduced  to  the  proper  density  on  an  evaporator  and  finisher  of  mod- 
erate capacity  in  one  hour.    Heat  should  be  applied  rapidly  as  soon  as 
he  juice  begins  to  enter  the  tank,  and  when  it  has  been  filled  up  to  the 
nark,  and  the  temperature  of  the  liquid  has  risen  to  about  180^,  or  a 
)oint  just  endurable  by  the  hand  immersed  in  it,  add  to  it  five  pints  of 
oilk  of  lime  if  the  juice  is  that  of  com,  or  seven  pints  if  it  is  that  of 
sorghum.    Stir  it  thoroughly,  bring  up  the  heat  to  a  boiling  point,  and 
hen  shut  it  off  and  remove  quickly  with  a  large  skimmer  the  blanket  of 
am  formed.    Allow  the  liquid  to  rest  a  few  minutes,  to  permit  the  sus- 
Qded  flocculencies  to  subside  somewhat;  without  waiting,  however,  for 
ius  to  be  accomplished  perfectiy,  commence  to  draw  off  by  means  of  a 
iphon  or  swing  pipe  the  upper  portion  of  the  liquid  into  the  tank  below, 
d         [y  into  tiie  lower  stratum  down  to  the  muddy  sediment,  which 
y  I    a  be  swept  out  by  a  large  pipe  at  the  bottom  into  a  long  bag 
'.    The  tank  is  then  to  be  refilled  as  before,  while  its  companion 
17  A 
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is  bein^  exhausted.  At  this  stage  of  the  process  the  juice  is  stroogly 
alkaline,  and  of  a  li|::ht  wine  color.  A  thermometer  is  kept  immersed  in 
the  tank  su])])licd  by  the  heaters,  and  as  soon  as  its  temperature  lias 
fallen  to  loO^  F.,  five  pints  of  the  solution  B  are  ix>iwed  into  it,  if  it  c«n- 
taius  the  contents  of  one  of  the  heaters,  or  in  that  proportioiQ. 

CHE^nCAL  BEAGTIONS. 

The  ]Deeuliar  chemical  reactions  induced  in  these  juices  at  this  stag* 
of  the  process  may  bnefly  be  indicated  as  follows :  Pluvious  to  the  addi- 
tion of  the  solution  to  the  juice,  the  latter  had  received  the  ftill  ben^t 
of  the  action  of  heat  and  lime,  both  separate  and  combined.  Some  per 
nicious  substances  are  thus  separated  in  the  insoluble  form,  the  reiDoval 
of  which  could  not  so  weU  be  aft'ected  by  any  other  means.  But  new 
compounds  are  formed,  or  are  in  process  of  formation,  which  would  exert 
a  still  more  injurious  effect  upon  the  sugars  than  those  which  they  sup- 
plant. The  introduction  of  solution  B  at  this  point  arrests  this  aetioo, 
and  its  effects  are  manifested — 

1.  In  the  preservation  of  sugars  of  both  kinds  from  decompositifm,  wA 
the  production  of  a  dark-red  coloiing  matter,  which  is  its  visible  evidence, 
is  prevented.    Hence,  bone-black  is  entirely  disx>enHed  with. 

2.  The  neutralization  of  the  excess  of  lime  is  accomplished  more  per- 
fectly tlian  by  the  use  of  carbonic  acid,  and  much  more  easily  and  cheaply. 
Hence,  we  drop  carbonation,  which  is  so  essential  in  the  beet-sugar  pro- 
cesses. 

3.  The  removal  of  the  influence  of  a  previously  dissolved  nitrogenoai 
body  in  an  insoluble  form — thatof  caseine,  associated  with  a  peculiar  fiitt; 
substance.  These  separate  in  curdy  flocks,  forming  a  broken,  gnus! 
pellicle.  Without  following  out  these  changes  furthei',  at  present,  it  maj 
be  said  that  separation  of  these  substances  seems  to  remove  the  Iwt 
hinderances  to  crystaUization.* 

BVAPOBATION. 

After  the  removal  of  the  characteristic  scum,  which  forms  almost  tf 
soon  as  the  juice  ti*eated  as  already  described  is  admitted  iato  the  evap- 
orator, a  great  change  is  seen  to  have  taken  place.    The  juice  is  hril' 
liantly  transparent  and  of  the  lightest  golden  color.    Except  to  tikfi 
away  the  thin,  cnrdy  pellicle,  which  will  still  continue  to  be  thrown  of 
to  some  extent,  no  special  care  need  be  taken  in  the  evaporation,  except 
that  it  be  conducted  as  rapidly  as  possible  from  a  shallow  bed  of  ji 
After  it  has  reached  the  condition  of  a  not  very  dense  sirup  (aa  indi     ad 
)y  a  boiling  temperature  of  225°  F.),  it  is  ready  to  be  leoeived  i 
he  finisher,  as  above  describe<l.    Tliis  simp  should  be  of       ehl 
xoldon  hue,  if  it  is  from  sorghum,  and  i>eifectly  clear.    If  firom 
lie  color  will  generally  be  somewhat  deeper,  with  sometimea  a 
-^'ukisli  tinge. 

n  the  case  of  sorghum,  the  sirup  should  l>e  concentrated  in  a  few 
..es  to  a  i)oint  at  which  it  suddenly  becomes  clouded  or  ojialesoent 
■  arcely  flows  from  a  ladle  dipped  into  it  and  immediately  held  up  innic 
•  •r.     It  boils  without  loam,  except  at  the  last,  and  during  the  last  stace^ 
.X  (!Ou^"'»*i'^i*>'^"  i^.  ^^honUl  be  constantly  stirred  with  a  scraper,  air 


a  iho  tinio  thrsc  sheets  go  to  press  it  would  be  premature  to  announce  thechcini«J 
■.position  of  tho  solution  referred  to.    It  noed  not  be  long  delayed,  but  the  pre* 
,.v,v<'etion  of  the  writer  in  the  use  of  the  aubtttancc^  so  employed  is  the  only  nn 
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Corn  sirup  should  not  be  boiled  to  so  great  a  density,  but  it  may,  with- 
out detiimeut,  lye  reduced  to  as  low  a  pomt  as  is  indicated  by  a  tempera- 
ture, while  boiling,  of  23Go  to  239o  p, 

CBYSTALLIZATION. 

The  cooler  shoidd  be  capacious  enough  to  contain  the  successive  skip- 
pings  of  several  hours'  work.  The  type  of  the  crystallization  will  be  im- 
proved, and  it  will  issue  much  more  rapidly,  if  a  very  small  quantity  of 
well-crystallized  sugar  be  mixed  with  the  sirup  as  it  cools.  Therefore, 
when  the  cooler  and  crystallizing  vessels  are  emptied  each  time  to  be 
refilled,  it  is  advisable  to  allow  some  sugar  to  remain  adherent  to  the 
bottom  and  sides,  to  form  nuclei  for  the  following  batch,  and  it  is  as 
well  to  stir  into  the  first  batch  made  each  season  an  ounce  or  two  of  well- 
crystallized  sugar  5  but  this  need  not  be  repeated. 

The  cooler  when  changed  is  to  be  run  into  the  crystalliziug-room  and 
its  contents  dipped  out  into  the  proper  vessels,  as  above  described. 

The  crystallization  of  com  sugar  will  become  pertected  in  from  two  to 
ten  days.  From  this  time  forward  it  may  be  treated  precisely  as  the 
sngar  of  Southern  cane.  It  maybe  left  to  purge  itself  by  natural 
drainage  from  the  vessels  in  which  it  has  granulated,  or  the  molasses 
may  be  removed  by  inclosing  the  mush  sugar  in  coarse  muslin  sacks  and 
applying  a  hydraulic  pressure,  or,  more  expeditiously  still,  by  means  of 
a  centrifugal  machine,  such  as  those  now  used  in  the  refineiies  and  in 
beet-sugar  works. 

The  sirup  of  drainage  is  to  be  rebelled  in  the  finisher,  or  evaporator 
and  finisher  combined,  and  treated  at  the  close  just  as  the  original  sirup. 
The  first  crystallization  from  corn  should  be  about  6J  jiounds  from  a 
gallon  of  sirup  weighing  13  pounds — total,  10  pounds.  About  a  pound 
and  a  half  of  uncrystallizable  sugar  remains  in  the  molasses  of  the  second 
crystallization,  which  may  be  fed  to  stock  or  otherwise  utilized,  but  the 
mineral  salts  still  remaining  in  it  render  it  of  no  value  as  an  article  of 
human  food. 

SPECIAL  TREATMENT  OF  SOEGHUM  IN  CRTSTAX.LIZATION. 

Sorghum  sirup  should  be  reduced  to  a  density  that,  after  a  lapse  of 
from  24  to  48  hours,  when  kept  in  a  warm  room,  it  will  become  an  almost 
solid  mass  of  sugar.  It  requires  then  a  special  mode  of  treatment,  the 
crystals  being  fine  and  held  together  by  only  a  small  quantity  of  nu)las« 
ses.  When  in  this  condition  the  mass  is  to  be  thrown  into  a  large  tub  or 
miring-vessel  and  a  small  quantity  (about  one-tenth  of  its  volume)  of  a 
fair,  thin  simp,  prepared  from  sorghum  juice  of  a  density  of  about  3(P 
Baom^,  when  cold,  is  to  be  poured  upon  it  and  thoroughly  incorporated 
in  it  by  means  of  a  wooden  stirrer.*  This  will  bring  it  to  the  semi-fluid 
state,  if  the  room  in  which  the  operation  has  been  performed  has  been 
kept  heated.  The  sirup  dilutes  the  uncrystallized  sugar  sufficiently  to 
render  it  mobile,  and  does  not  dissolve  the  cane-sugai*.  The  mass  may 
then  be  drained  in  a  centrifugal,  the  inner  drum  of  which  is  very  clearly 
but  minutely  i)ertbrated  and  running  at  the  highest  rate  of  speed. 

Another  method  which  may  be  foUowed  is  similar  to  that  emi)loyed  in 
some  sugar  factories  to  extract  the  juice  from  the  pulp  of  the  beet  and 
also  to  separate  the  saccharine  matter  left  in  the  scum. 

*  An  irou  mixing-miU,  constructed  somewhat  like  the  feed-hopper  of  a  centrifugal 
BUgar-drainerj  with  a  revolving  shaft  in  its  csenter,  set  with  long  projecting  teeth,  may 
be  emx>loyod  in  regular  work. 
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A  number  of  linen  and  coarse  muslin  sacks  are  provided,  of  any  con* 
venient  size,  but  their  length  should  be  about  two  and  one-half  times 
their  width,  say  20  by  50  inches;  each  sack  is  to  be  about  one-third  liM 
with  thia  sugary  mixture,  folded  once  on  itself  in  the  middle,  and  flat- 
tened by  placing  it  upon  a  table  upon  a  sheet-iron  plate  with  rounded 
comers,  a  little  larger  on  every  side  than  the  partially  flattened  half  of 
the  sack  and  its  contents,  the  loose  half  being  folded  under.  The  open 
end  of  the  sack  may  b(>  folded  twice  if  necessary.  The  plate  and  sack  are 
then  to  be  placed  'within  a  frame  on  the  bed  of  a  powerful  screw-press, 
and  a  series  of  such  sacks  and  interleaved  plates  laid  neatly  one  upon 
another,  being  turned  in  opposite  directions,  and  subjected  to  pressure, 
griidually  applied  at  first,  to  avoid  rupture  of  the  sacks,  and  afterward 
with  sutiicient  power  to  remove  all  the  sirup  and  leave  the  sugar  nearly 
diy.  This  tine  diied  sugar  is  then  to  be  transferred  without  further  ch;j- 
ing  to  a  heating- vessel  and  about  one-tenth  of  its  weight  of  pure  water 
mixed  ^yith.  it.  Here  it  is  to  be  heated  ver^^  graduaUy^  witli  Irequent 
stirring,  to  diffuse  the  heat  through  the  mass,  and  when  it  haa  pardsJIy 
remelted  and  it  is  in  the  liquified  state,  it  is  to  be  iwured  finally  into  the 
crystallizing-boxes  in  a  room  heated  to  about  00°  P.,  where  it  will  form 
a  solid  mass  of  crystals  as  soon  as  it  becomes  cool.  The  result  is  a  very 
coarse-grained,  beautiful  sugar  of  a  high  grade.  If  properly  prepared,  it 
will  be  almost  white,  and  the  immediate  yield  is  almost  double  that  whidi 
may  be  secured  in  any  other  way  without  reboiling. 

The  sugar  prepared  from  sorghum  in  this  way  has  the  additional  ad- 
vantage of  not  being  contaminated  with  the  secondary  products  usually 
formed  by  reboiling ;  the  final  crystallization  is  attended  by  no  risk,  i» 
easily  and  cheaply  done,  and  in  quality,  with  due  care,  should  rank 
nearly  or  quite  equal  to  vacuxun  sugar.  The  veiy  small  quantity  ot 
siruj)  left  in  contact  with  the  crystals  will  drain  otf  from  the  crystalhzers, 
and,  being  almost  free  from  glucose,  mil  crystallize  gradually  if  exposed 
in  broad  trays  at  the  temperature  of  the  room.  If  the  production  of  sugsff 
of  a  softer  and  more  open  grain  is  desired,  it  can  readily  be  accomplished 
by  a  mode  of  treatment  almost  identical  with  the  "stirring  off"  process 
adopted  by  maple-sugar  producers,  but  with  better  results.  As  soon  as 
the  half-liquified  sugary  mass,  produced  as  already  mentioned,  has  been 
poured  in  the  crystallizing-boxes,  it  should  be  stiiTcd  witli  a  broad  oar- 
shaped  wooden  instrument,  witliout  inteiTuption,  until  it  is  cool  and  the 
sugar  has  become  dry. 

This  methoil  of  crystallization  is  much  better  adapted  to  sorghum  than 
to  Indian  (jom,  and  hence  I  recommend  the  mode  previously  given  fcr 
the  latter  as  the  best. 

The  general  principles  and  specific  routine,  as  above  given,  should  be 
adhered  to  in  all  cases  when  the  extraction  of  sugar  from  these  jnic 
*:he  object.    It  will  readily  be  seen  that  they  are  adapted  to  opera 
"*'   'cry  ditterent  degrees  of  magnitude. 

'^here  is  a  large  class  of  persons  in  our  coiuitry  having  lands  ^ 
'    .pted  to  sugai*-growing  from  these  sources,  and  possessed  of  suffid    fc 
,aergy  and  intelligence,  whose  means  or  opjiortunities  do  not  pemut 
^'^m  to  engage  largely  in  this  piu-suit,  but  who  woidd  be  glad  to  have 
•    "ithin  their  power  to  work  up  the  cane  or  com  which  they  could  gr 
■  m  their  own  land;  and  it  is  just  this  class  of  pei-sons — ^fonners 
.,.  .prqf^  means,  desirous  of  enhancing  their  own  comfort,  profit,  i 
i*.^v.x,  Clavier'"*    b'^   '-iiriin  the  initiatorj^  steps  will  be  taken  in  this  pu     u 
rhousp^rifi    .  1.  *_.ieaT  ^pp^^tus,  fonnerly  used  in  tiie  manufi    ot» 

^/     «   v"-f    ..T  n^  ni-    lo-,   ..:j)ttAvcd  ovcr  the  whols  countrym 
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possession  of  i)crsons  of  fliis  class.  With  but  slight  modification,  this 
machinery  can  now  be  utilized  in  the  experiment  of  the  production  of 
crude  maize  and  sorghum  sugars.  The  process  is  sufficiently  simple  as 
above  defined  to  make  this  clearly  practicable  witiiout  expense. 

The  growth  of  this  new  branch  of  industry  will  soon  give  rise  to  large 
establishments  in  many  places,  supplanting,  to  some  extent,  more  limited 
individual  operations ;  yet  it  must  be  conceded  that  it  is  with  the  latter 
just  now  that  this  enterprise  more  particularly  is  to  be  identified.  From 
the  circumstance  that  the  means  are  already  provided  for  success  in  this 
stage  of  the  work,  the  value  of  the  time  and  money  gained  by  putting 
them  to  an  immediate  practical  use  is  almost  beyond  estimate. 

It  was  only  after  many  years  of  trial  of  mills  propelled  by  animal 
power,  and  of  inexx)ensive  apparatus,  that  the  sugar  industry  of  Louisi- 
ana ever  attained  to  any  prominence,  and,  notwithstanding  the  most 
elaborate  and  expensive  machinery  has  of  late  years  been  in  use  there, 
small  planters  still  adhere  to  the  simpler  appliances,  and  with  a  very 
marked  degree  of  success  and  profit.  Here,  also,  large  works  will  not 
interfere  in  the  least  with  those  conducted  on  a  very  moderate  scale,  if 
the  latter  be  managed  with  skill  and  prudence.  The  one  mill  will  be  auxJU- 
iary  to  the  other.  In  fact,  the  expense  of  transporting  large  quantities 
of  canes  firom  different  parts  of  an  extended  area  of  country  to  one 
central  manufactory  is  a  source  of  great  loss  in  many  respects,  and  there 
is  constant  risk  of  deterioration  by  the  delay  which  is  scarcely  balanced 
by  advantages  accruing  from  a  concentration  of  capital  and  skill. 

The  question  is  asked,  how  can  a  planter  work  up  to  advantage  a  crop 
of  from  ten  to  twenty  acres  of  cane  or  com  on  his  own  land  and  under 
his  own  care,  conducting  the  whole  series  of  operations,  beginning  with 
the  working  of  the  soil  and  the  planting  of  the  seed,  and  ending  with  the 
production  of  a  good  article  of  crude,  yellow  sugar  ? 

The  importance  of  this  question  demands  an  answer  in  more  explicit 
terms  than  is  found  in  the  general  outline  already  given.  In  the  accom- 
panying diagram  the  essential  features  of  a  sugar  factory  to  answer  such 
a  purpose  are  sketched.  It  is  most  convenient  to  have  the  whole  work 
done  under  one  roof,  gr  within  a  single  building.  Where  the  location 
admits  of  it,  the  general  arrangement  here  given  will  be  found  to  be 
very  advantageous.  But  whatever  be  the  ^ape  or  size  of  the  building, 
it  is  necessary  that  the  space  inside  should  be  divided  off  into  four 
separate  compartments,  and  these  should  be  contiguous  to  each  other 
in  the  following  order:  (A)  The  mill-room;  {B)  the  evaporating-room; 
(D)  the  drying  room.  (See  diagram.)  The  first  two  of  them  may  be 
open  sheds,  but  the  last  two  of  them  should  be  tightiy  closed  in,  and 
provided  with  the  means  of  keeping  up  the  temperature  within  them  to 
80O  F.,  whenever  necessary.  In  addition  to  these  there  should  be  space 
for  the  storage  of  the  products  of  the  factory. 

The  mill  (A)  may  be  propelled  by  steam,  water,  or  animal  power,  and, 
in  any  case,  should  be  placed  upon  a  strong  platform  of  plank,  supported 
by  stout  timbers.  If  horses  are  used  to  propel  it,  they  work  on  the 
ground-floor  below.  The  sweep  is  a  straight  beam,  secured  in  a  horizon- 
tal positicm,  at  a  height  suitable  for  easy  draughty  to  a  vertical  wooden 
shaft  of  ten  or  twelve  inches  in  diameter,  which  is  strongly  coupled  to 
the  shaft  of  the  driving-roll.  MUls  with  either  horizon^  or  vertical 
rolls  may  be  used  in  this  manner. 

The  convenience  of  this  arrangement  is  obvious.  The  horses  work  to 
good  advantage,  and  the  vicinity  of  tiie  mill  is  clear  of  all  encumbrance, 
and  the  loss  by  dirt,  waste,  and  damage  to  machinery,  &c,  is  much  dimin- 
ished.   The  horizontal  mills  should  be  furnished  witibi  aprons  for  carrying 
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forward  the  cane  and  removing  tlie  trash.  There  is  room  at  one  side  and 
sufficient  elevation  to  allow  the  latter  to  be  dumped  ov(t  the  platform 
outside  the  buildinfr,  either  into  wagons  or  caits,  to  convey  it  to  a  barn- 
yard for  conversion  into  manure,  or  it  may  be  utilized  by  burning  it  in 
the  furnaces  close  alongside.  It  is  convenient  to  have  the  mill-room  at 
the  base  of  a  slight  declivity  or  i)latform  of  rising  ground,  so  that  its  floor 
will  be  on  a  level  with  the  ground  at  the  side  where  the  cane  is  receired 
to  be  passed  through  the  mill. 

Tlie  supply  of  cane  or  com  to  the  mill  should  be  continuous.  As 
already  indicated,  it  shoidd  be  conveyed  to  the  miliar  soon  as  it  is  cut 
down  in  the  field,  so  that  only  a  few  hours  may  intervene  until  it  is 
worked  up.  Store-room  need  only  be  ])rovided  for  as  much  as  can  be 
parsed  through  the  mill  in  24  hours.  The  mill,  horses,  cane^  and  all  the 
macliineiy  should  be  under  roof,  and  there  need  be  no  inteniiption  of 
the  work. 

From  the  tank  at  the  mill  (4)  fall  for  the  juice  is  secured.  It  is  re- 
ceived first  into  the  heating-tanks  (C)  by  a  pipe  {pp)y  and  thence  by  its 
downward  flow  successively  into  the  defecation  tank  (7),  tlie  supply  tank 
(8),  the  evaporator  (9),  thefmisher  (10),  and  the  cooler  (11).  Thencethe 
cooler  containing  the  granulating-sirup  is  conveyed  along  a  tramway  into 


or  lue  ])r(;ts»  ^j.<;  lu'u  iouait;(i  iii  iiiu  ciujoiiiiug  room.  x>ncK^  ume,  anu 
cemented  cisterns  (18)  (18)  (18),  excavated  l>eneatli  the  floor  or  the  evap- 
orating-room,  receive  through  i)ipes  or  troughs  the  sirup  of  drainage 
from  the  crystallizing  vessels,  the  centrifugal,  or  the  press.  In  the  d^- 
ing-room  (1))  sufficient  space  may  be  provided  for  the  cutting  from  the 
cob  by  machineiy  and  the  drying  (14, 15)  of  the  grain  of  sugar-corn. 

The  water  sui)ply  for  the  works  should  l>e  abundant.  If  an  engine  be 
used  to  ])i'opel  thednishing-mill  the  boilers  should  be  sufficiently  large 
to  supply  steam  tor  evapoi*ative  or  heating  puri)oses  where  furnaces  are 
employed  when  animal  power  is  used. 

A  few  observations  which  have  not  found  a  place  in  the  preceding 
pages  will  conclude  this  paper. 

Com  stems  evaporate  their  juices  very  rapidly  after  they  are  cut,  and 

if  they  have  not  been  bladed  i)revious  to  being  cut  fi-om  the  ground  the 

evaporation,  a«  shown  by  test  expeiiments  made  during  last  smnmer, 

equalled  li5  per  cent,  of  the  weight  of  the  stem  when  exj^sed  to  the  son 

and  air  during  a  i)eriod  of  24  hours.    This  was  not  attended  by  a  cone- 

spending  incn^ase  in  the  juice,  and  is  a  source  of  great  loss  independent 

of  that  which  occurs  at  the  same  time  from  the  transformation  of  dystal- 

lizable  into  imcrystallizable  sugar.    This  shows  that  the  rule  should  be 

nmde  imperative  to  tcorJc  up  the  crop  as  it  can  be  cut  and  brought  in  from 

'he  field.    It  is  true  that  when  the  stripped  stems  of  either  com'or  cane 

^re  kept  under  slielter  after  being  cut,  the  evaporation  is  much  lees  (^ 

icr  cent,  of  the  weight  of  Kansas  corn  and  \\^  i)er  cent,  of  Chinese  cane 

n  an  expeiiment  made),  and  the  density  of  the  juice>  of  both  during  many 


/iwit  loys  if  this  rule  be  not  rigidly  adhered  to. 

c  is  a  j)eculiarity  of  common  com,  under  some  circtinistances,  that 
icn  it  is  allowed  to  stand  uncut  in  the  field  alter  the  grain  has  hard- 
-^led,  it  does  not  lose  its  juice  as  it  does  generally  at  that  period,  bnk 
■   s  as  entirely  destitute  of  sugar  as  is  the  dried  stalk  in  mid-wmter. 
^«rp  i«  »  irrqiijnfti  a^tapce  in  the  strength  of  the  joioe  of  oom  ft 
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the  time  of  flowering  nntil  the  first  ear  begins  to  hnnlen  5  and  in  case  of 
stems  whieJi  bear  two  or  three  ears,  the  juice  renmins  in  proper  condition 
while  th^  sucxjessive  ears  are  hardening.  Hence  we  have  an  additional 
reason  why  see<l  tbr  planting  should  l^  selected  from  double  or  triple 
eared  stems. 

Tlie  viu  iety  of  sweet  com  kno^vn  as  "StowelPs  Evergreen"  exhibits  char- 
acteristics which  give  it  marked  pix>minence.  Tlie  ]icculiar  succulence  both 
of  the  stem  and  grain,  and  the  great  length  comparatively  of  the  period 
while  the  ear  remains  in  the  green  state^  and  the  saccharine  qualities  of 
the  juice  continue  unimpaired,  enhance  its  value  in  tliis  connection.  At 
that  stage  of  it«  growth  when  it  is  just  "coming  into  roasting-ear,"  its 
mice  is  stronger  than  that  of  other  com,  as  far  as  tested.  Generally  not 
less  than  two,  and  often  three,  well-developed  ears  are  borne  upon  each  stalk. 
Although  it  is  the  latest  in  coming  to  maturity  of  the  "  sweet"  varieties,  it  is 
the  best  "drying  com"  grown,  and  its  short,  stout  stalks  yield  as  much 
juice  as  taller-stemmed  sorts^  and  they  are  easier  handled. 

ANALYSIS  OV  DnVED  SUGAB-COBN. 

Samples  taken  of  the  immature  grain  of  Stowell's  evergreen  sUgar- 
com,  prepared  (August,  1877)  from  it  when  in  proper  edible  condition, 
boiling  the  com  in  the  ear  for  about  five  minutes,  cutting  it  fix)m  the  cob 
with  a  shar])  knife,  and  drying  it  as  rapidly  as  possible  upon  metallic 
plates  at  a  regulated  temt)erattire  (about  226^  Fahrenheit).  For  the  pur- 
pose of  comparison,  I  append  recent  analysis  of  the  mature  grain  of 
Pennsylvania  yellow  com,  made  by  Dr.  William  McMurtrie,  chemist  of 
the  Depaitm^nt  of  Agrieolture^  and  published  in  the  Annual  Beport 
tbr  1873,  page  178. 

Dried  sagar*  Pesssylranift 

com  (green),  yellow  (matore). 

MolstnM *..        7.12  8.87 

Oil 4.20  6.17 

Sugar 3.52  1.10 

Gum 42.52  1.23 

Starch 35.50  70.66 

Albuminoids  and  glutcu* 3.02  9.92 

Cellulose 2.62  1.72 

Ash 1.50  1.33 

100.00  100.00 

It  will  be  seen  that  the  proportion  of  these  substances  in  the  dried 
sugar-corn  is  not  quite  equal  to  that  contained  in  the  ripened  yellow  com. 
but  this  diJS*erence  is  due  chiefly  to  the  loss  of  gluten  (diastase)  occasioned 
by  the  cutting  off  of  the  germinal  point  of  the  grain  of  the  gi^een  com, 
nearly  one-third  of  it«  substance,  in  the  usual  process  of  preparing  it  for 
drying.  This  circumstance,  taken  in  connection  with  the  fact  that  the 
cob  of  the  green  com  is  exceedingly  rich  in  saccharine  matter,  gum,  &c., 
indicates  tlie  verj'  high  value  of  the  cob  with  the  adherent  portion  of  the 
grain  for  stock-feeding  pumoses.  The  pith  of  the  green  corii  is  large, 
solid,  and  rich  in  sugar  and  gum.  I  regret  that  t  am  not  prepared,  at 
this  time,  to  furnish  an  analysis  of  the  cob  in  this  condition. 

The  lUtty  matter  or  oil  in  the  dried  sugar-corn  is  about  equal  to  that 
in  the  matured  specimens  of  com  generally,  especially  in  the  white  varie- 
ties, although  it  is  less  than  in  the  yellow  com,  with  which  it  is  here  more 
directly  compared.  The  saccharine  matter  is  much  greater  than  in  the 
latter,  and  by  the  application  of  the  proper  chemical  tests  it  is  found  to 
be  almost  entirely  crystallizable.  The  sugar  of  the  grain  of  ripened 
com  is  generally  glucose, 

*  For  ecmvenience,  the  azoticed  atthstaaoM  «re  here  classed  together. 
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The  most  marked  pecuUarity  of  desiccated  sugar-corn  is  tlie  veiy  large 
proportion  of  gummy  matter  which  it  contains  (gum  and  dectnne)  as 
compared  with  that  bf  true  starch. 

Taken  altogether  this  substance,  as  an  article  of  human  Ibod,  exhibits 
peculiarities  not  found  in  any  other  grain,  and  properly  prepared  it  is 
light,  rich,  nutritive,  and  easily  digested. 

The  proper  utilization  of  the  various  secondary  products  arising  from 
this  industry^  is  a  subject  of  immense  importance.  This  subject,  in  its 
relations  to  the  feeding  of  farm  stock  in  a  systematic  way,  demands  spe- 
cial attention.  In  these  pages  but  one  mode  of  utilizing  tlie  green  com 
is  indicated;  but  a  wide  Held  is  opened  for  the  discovery  of  perhaps  stiB 
more  valuable  modes. 

In  this  manufacture  nothuig  whatever  should  be  wasted.  The  scnms 
and  i)recipitates,  the  washings  of  the  sacks  and  of  tho  vessels  used, 
should  bo  exhausted  of  the  sugar  which  they  contain,  by  reboilmg  and 
skimming,  or  straining  and  condensation  to  sirup  for  crystallization. 

The  rule  always  adopted  in  all  well-regulated  sugar- works  should  be 
enforced  here.  !No  inferior  saccharine  solution  should  ever  be  mixed  with 
another  of  a  higher  grade. 

Tho  careful  fanner  will  appreciate  tho  importance  of  preserving  in  tlie 
best  condition  the  top,  blades,  cane-seed,  &c.,  removed  in  the  fidld.  The 
cobs  from  which  seed-corn  is  cut  for  drying  are  as  saccharine  as  the  stalk, 
and  much  more  nutritive.  They  should  be  fed  to  cattle  and  hogs,  ffid 
cannot  fail,  especially  in  connection  with  other  feed,  to  be  highly  valiied. 
The  bagasse,  ashes  of  the  furnaces,  lime  precipitates.  &e.^  are  best  atflioBd 
as  manures,  and  for  this  purpose  they  are  invaluable. 

Ordinary  good  judgment  on  the  part  of  the  operator,  attention  to 
details,  a  knowledge  of  tho  main  principles  involved,  and  a  degree  of 
practical  skill  easily  acquired,  are  all  that  are  necessary  to  give  this  new 
business  a  rapid  and  permanent  success. 


THE  ROCKY  MOUNTAIN  LOCUST,  OR  GRASSHOP- 
PER OF  THE  WEST. 

ITS    HABITS   AND   NATURAL    HISTOEY,    AND    THE    BEST 
IMEANS  OF  COUNTEEACTDS'G  ITS  mJUEEBS. 

[Many  inquiries  como  to  tho  department  for  tho  Bcport  of  the  United  States  Ento- 
mological Commission  on  tho  destmctivo  locnst  of  the  West,  and  as  but  5^000  oc^tf 
have  been  ordered  printed  by  Congress,  wo  gladly  avail  ooisoIycs,  Tvith  the  coiueiitcf 
*:ho  Commission,  of  the  opportunity  of  reproducing  parts  of  Chapter  VIII  and  tto 
yholo  of  Chapter  XIII  of  tho  Tvork,  in  order  to  moro  fully  diaaeminate  the  naeAd 
Ti^'^nnation  they  contain.    A  few  additions  have  been  mode  by  I^feasor  Bujet,  lai 
A.,    iccompanyinj    'lap,  reduced  Irom  ono  prepared  by  the  ConmuaBion,  will  ezpliiB 
h.    iirno  iV  •-aioTl^   ..o#ir  -     ii-    '^''up^ '">nntry,  which  are  frequently  lefaxed  to.] 
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EXPLANATIONS  TO  PLATES. 

(Paper  on  "  Rocky  Mountain  Locusts.") 


EXPLANATION  TO  PLATE  L 

Fio.  1.— Rocky  Mouktain  Locust  :  a,  a,  a,  female 
in  differeut  posilionB,  oviposilin j;  ;  b,  eg|;-pod 
extracted  from  ground,  with  the  end  broken 
open ;  c,  a  few  e;:g8  lying  loo.o  on  tbe  ground  ; 
tf, «,  sbow  tbe  earth  partially  renioypd,  to  illuH- 
trate  an  egg-maas  already  in  place  and  one  be- 
ing place<I ;  /,  shows  where  such  a  mass  baa 
been  covered  up.    (After  Kiley.) 

Fig. 2.— Rocky  Mountain  Locust:  Anal  charnc- 
tcrs  of  fomulo,  showing  horny  valves.  (After 
Riley  ) 

Flo.  3.— Rocky  Mountain  Locust  :  Enlarged  end 
of  body  cf  female,  showing  tbe  method  of  ovi- 
poaition ;  j,  the  oviduct ;  g^  the  egg-guide,  and 
egg  issuing  from  horny  valves.    (Afier  Riley.) 

Fig.  4.— Eog  of  Rocky  Mountain  Locust:  a, show- 
ing sculpture  of  outer  shell;  b,  tbe  same,  very 
highly  magnified ;  e,  the  inner  shell,  Jast  before 
hatching.    (After  Riley.)  i 

Fig.  5.— Ec.o-mass  of  Rocky  Mountain  Locust  :  a, 
from  the  side,  within  burrow;  b,  fiom  beneath; 
«,  from  above,  enlarged.    (After  Riley.) 

Fig. C— TiiK  DuuM  Locubtcrushku :  Plan  view. 

Fig.  7.— The  Dulm  LocusT-CRU8iii.u:  Verticalsec- 
tion. 

EXPLANATION  TO  PLATE  IL 

Fig.  1.— Tub  Simpson  Locust-ckusher:  Perspec- 
tive view. 

Fig.  2.--THE  Simpson  Locust-crusher:  Sectional 
view. 

Fio.  3.— The  Simpson  Locust -crusher  :  Sectional 
view,  when  ready  to  remove  the  insects. 

Fig.  4.— The  Hogs  Locust-crusher:  Top  view. 

Fio.  5.— The  II oos  Locust-crusher:  Vertical  sec- 
tion. 

EXPLANATION  TO  PLATE  TIL 

Fig.  1.— The Hoos  Locust-crusher:  Side  view. 
Fig.  2.— The  Hanbbbbky  Locust-crushek:  Top 

•view. 
Fig.  3.— The  IIansberry  Locust-crusher:  Front 

view. 
Fig.  4.— The  IIansheury   Locrsr-rRUSHER:  Sec- 
tional view. 
Fig.  5.— The  Hanskerry  LorrsT-CRUSiiEU:  Slide 

attachment. 

•v..  6  — The  Kknworthy  Locustmachine:  Plan 
view. 

'iH.  7.— The  Kexworthy  Locust-machine:  Side 
view. 
Fig.  8.— Laikje  Oil-pan. 

EXPLANATION  TO  PLATE  IV. 

'.  1.— ThePetelerLocuht-crushing  Machine: 
f'^^'^it  view. 


EXPLANATION  TO  PLAT£  V. 

Fi(j.  1 .— T  1 1 E  Pkteler  Locust-cbubhixo  Macthxe  : 

Side  view. 
Fk;.  2.— The    Kino     Sucnox  •  machisi  :   Front 

view. 

EXPLANATION  TO  PLATE  VL 

Fig.  1.— The  Kk.g  Suction-machine:  Side  view, 
in  operation. 

EXPLANATION  TO  PLATE  VIL 

Fir..  1  .—The  Canfield  Coal-oil  Pan  :  Perspec'.iTO 

view. 
Fk;.  2. -The  Cakfiblu  Coal-oil  Pan:  Loagibi* 

dinal  view. 
Fig.  3. -The  Adams  Locust-pan 

EXPLANATION  TO  PLATE  VIIL 

Fig.  1.— The  Prick  Oil-paw. 

Fig.  2.— Simple  Coal-oil  Pan, 

Fig.  3.--THK  Anderson  Coal-oil  Coktuvanck. 

EXPLANATION  TO  PLATE  IX. 

Fio.  1.— The  Rohbinb  Coal-tab  Pan. 

Fig.  2  —The  Flory  Locust-machine  :  Ftontview, 

in  operation. 
Fig.  3.— The  Flory  Locust-machinb  :   Side  view 

of  frame. 

EXPLANATION  TO  PLATE  X. 

Fkj.  1.— The  Riley  Locust-catchxk. 

I  EXPLANATION  TO  PLATE  XL 

i  Fig.  1.— The  Wilson  -  Rhodr  Locust -catchkki 
I      Side  view. 

:  Fuj.  2'— The  Wiijbon -Rhode  Locust- catcher: 
Top  view. 
Fig.  3— The    Godard    Locust -catcher:   PUb 

view. 
Fio.  4.— The  Godard  Locust  -  catcher  :  Verti- 
cal section. 
Fig.  5  — TheGodard  Locust-catches:  End  view 

of  f.  anie. 
Fig.    6.— The   Benson   Locust -catcher:    Plan 

view. 
Fig.  7— The   Eenson  Lo.  ubt-catcheb:  Vertical 
section. 

EXPLANATION  TO  PLATE  XIL 

Fk;.  1  — The  IIutchinb   Locust -catcher:  Top 

view. 
Fit;.  2— The   IIutchixs   Ixktust- catcher:  Seo* 
tlonal  view, 
t  Fig.  3.— The  Sylvester  IiOCUSt-catcube. 
I  Fi(i.  4— IIand-nkt:  a,  complete;  d,  hollow  handle  i 
I      r.  bent  frame. 
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fcherefrom,  and  in  his  "  Locust  Plagne  in  the  United  States,"  as  well  as  in 
other  publications.  In  this  and  some  of  the  succeeding  chapters  we  shall 
Uave  frequent  occasion  to  use  these  facts,  and  prefer  to  do  so  as  far  as 
possible  in  the  language  in  which  they  were  originally  recorded ;  but  to 
avoid  repeated  reference  to  the  same  works,  we  shall  simply  use  quota- 
tion marks,  and  the  reader  will  understand  that  where  other  authority 
is  not  given,  passages  in  quotation  marks  are  from  said  writings.  We 
do  this  the  more  readily  that  the  Missouri  reports  are  with  difficulty 
obtained,  and  have  had  but  a  very  limited  circidation  outside  the  State. 
In  treating  of  the  habits  of  this  insect  we  must  needs  do  so  Irom  our 
own  as  well  as  the  general  experience ;  and  since  this  has  been  almost 
entirely  in  the  Mississippi  Valley^  the  mots  and  generalizations  that  fol- 
low should  be  understood  as  applymg  moreparticidarly  to  this  region.  We 
shall  also  have  frequent  occasion  to  use  the  terms  Permanent j  Subperma- 
nentj  and  Temporary  regions,  that  have  already  been  explained  (pp.  131-6), 
and  are  set  forth  in  map  1.  In  treating  of  the  habits  and  natural  history 
of  this  insect,  one  thing  haa  more  particularly  impressed  us,  viz.,  the 
difficulty  of  making  absolute  statements  that  will  cover  all  seasons  and 
all  l^alities.  The  insect  is  so  variable  in  its  habits,  and  the  conditions 
of  climate  and  plant-growth  are  so  different  in  different  parts  of  the  coun- 
try effected,  that  what  applies  in  one  year  or  to  one  section  will  not  apply 
in  all  years  or  to  all  sections.  Hence  the  necessity  of  tiie  regional  classi- 
fication just  referred  to,  and  the  difficulty  of  laying  down  rules  that  have 
not  exceptions. 

DESTRUCTIVB  POWEB  OP  LOCUSTS. 

No  one  who  has  not  witnessed  the  ravaging  power  of  locusts  can  fully 
3onceive  of  or  appreciate  it.  The  organization  and  habit  of  the  typical 
ocust  admirably  fit  it  for  ravenous  work.  Muscular,  gregarious,  with 
powerful  jaws,  and  ample  digestive  and  reproductive  systems  j  strong 
)f  wing  and  assisted  in  flight  by  numerous  air-sacs  that  buoy — all  these 
Taits  conspire  to  make  it  the  terrible  engine  of  destruction  which  history 

LOWS  it  to  have  been  under  conditions  favorable  to  its  excessive  multi- 
plication. Insignificant  individually,  but  mighty  collectively,  locusts  fall 
iXK)n  a  country  like  a  plague  or  a  bUght.  The  farmer  plows  and  plants, 
ao  cultivates  in  hope,  watching  his  growing  grain,  in  graceful,  wave-like 
notion  wafted  to  and  fro  by  the  warm  summer  winds.  The  green  begins 
:o  golden ;  the  harvest  is  at  hand.  Joy  lightens  his  labor  as  the  fruit  of 
3ast  toil  is  about  to  be  realized.    The  day  breaks  with  a  smiling  sun  that 

ids  his  ripening  rays  through  laden  orchards  and  promising  fields. 
Hone  and  stock  of  every  sort  are  sleek  with  plenty,  and  aU  the  earth  seems 
^lad.  The  day  grows.  Suddenly  the  sun's  face  is  darkened,  and  clouds 
>bscure  the  sky.  The  joy  of  the  mom  gives  way  to  ominous  fear.  The 
lay  closes,  and  ravenous  locust-swarms  have  fallen  upon  the  land.  The 
morrow  comes,  and,  ah !  what  a  change  it  brings !  The  fertile  land  of 
promise  and  plenty  has  become  a  desolate  waate,  and  old  Sol,  even  at  his 
brightest,  shines  sadly  through  an  atmosphere  alive  with  myriads  of  glit- 
tering insects.  TUe  suffering  in  the  country  invaded  in  1874,  and  the 
ilreadf  id  desolation  the  following  spring,  are  sufficiently  fr^esh  in  the  minds 
of  Western  fanners,  while  the  details  given  in  Chapter  in  convey  a  fair 
idea  of  the  magnitude  of  the  loss  inflicted. 

Falling  upon  a  cornfield,  the  insects  convert  in  a  few  hours  the  green 

id  promising  acres  into  a  desolate  stretch  of  bare,  spindling  stalks 
and  stubs.  ^^  Covering  each  hill  by  hundreds;  scramoling  from  row  to 
row  like  a  lot  of  young  famished  pigs  let  out  to  tiieir  trough;  insignifi- 
cant individually,  but  mighty  collectively,  they  sweep  clean  a  field 
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quicker  tliaii  Tronld  a  wliolo  lierd  of  hiing^ry  steers.  Imagine  Imndreds 
of  Hquiirc^  miles  covoitxl  with  such  a  ravenons  horde,  and  one  can  get. 
some  rejiliziition  of  the  picture  presented  in  many  parts  of  the  coundr 
west  of  tlie  Mississippi  durinj?  yeare  of  locust  invasion. 

"Their  llii^lit  mtiy  l)e  likened  to  an  immense  snow-storm,  extending 
from  tlio  ground  to  a  hei<;:ht  at  wliicli  onr  visual  or^ns  perceive  them 
only  as  minute,  dartinj^  scintillations,  leaving?  the  imagination  to  picture 
them  indeliuite  distances  beyond.  'When  on  the  highest  peaks  of  the 
Snowy  Ilan*:e,  fourteen  or  fifteen  thousand  feet  al>ove  the  sea,  I  have 
seen  them  tilling  the  air  as  much  higher  as  they  could  be  distingnished 
witli  a  good  field-glass.'  *  It  is  a  vast  cloud  of  animated  specks,  gUttering 
against  the  sun.  On  the  hoiizon  they  often  appear  as  a  dust  tomado, 
ridhig  upon  the  wind  like  an  ominous  hail-storm,  eddying  and  whirling 
about  like  the  wihl,  dead  leaves  in  an  autumn  storm,  and  fSially  sweeping 
up  to  and  ]iast  you,  with  a  power  that  is  irresistible.  They  move  mmnlv 
with  the  wind,  and  when  there  is  no  wind  they  whirl  abont  in  the  air  like 
swarming  bees.  If  a  passing  swarm  suddenly  meets  with  a  change  in 
the  atmosphere,  'such  as  the  approach  of  a  thunder-storm  or  gale  of 
wind,  they  come  do^vn  precipitately,  seeming  to  fold  their  wings,  and  M 
by  the  force  of  gravity,  thousands  being  killed  by  the  fell  if  it  is  ttjKm 
stone  or  other  hard  surface.' "t 

An  idea  of  the  va«t  numbers  that  will  sometimes  descend  to  the  gltnind 
may  be  formed  by  the  following  occurrence,  related  to  us  by  an  iuteUigent 
and  reliable  eye-witness,  Mr.  U.  ]VIcAllister,  of  Colorado  Springs,  Cola: 
In  lS7o,  early  in  August,  a  swann  suddenly  ciime  down  at  that  place.  The 
insectij  came  with  the  wind,  and  alighted  in  a  rain.  The  ground  was  lit- 
erally covered  two  and  three  inches  deep,  and  glittered  **  as  a  new  dollar'' 
with  the  active  midtitude.  In  rising,  the  next  day,  by  a  common  Impntoe, 
their  wings  would  get  entiingled,  and  they  would  drop  to  the  gromid 
again  in  a  matted  mass.  '^  in  alighting,  they  circle  in  myriads  aboot 
you,  beating  against  everything  animate  or  inanimate,  driving  into 
open  dooi^s  and  windows,  heaping  about  your  feet  and  aionnd  your 
buildings,  their  jaws  constantly  at  work  bithig  and  testing  all  things  ift 
seeking  what  they  can  devour.  In  the  midst  of  the  incessuit  bofl 
and  noise  wliich  such  a  flight  proiluces,  in  face  of  the  nnavoidaUe 
destructicm  ever>'whei'e  going  on,  one  is  l)ewildered  and  awed  at  the  cot 
lective  power  of  the  ravaging  host,  which  calls  to  mind  so  forcibly  tiM 
plagues  of  Egy])t. 

''The  noise  their  myriad  Jaws  make  when  engaged  in  their  wotI 
destniction  can  be  realized  by  any  one  who  has  'fought'  a  prairie  i 
heard  the  tlanu^s  passing  along  befoi'e  a  brisk  wind — ^the  low  e     a 
1  ud  rasping ;  the  general  eti'ect  of  the  two  sounds  is  very  much  the 

Persons  in  the  East  have  otten  smiled  incredulously  at  our  stat 
'»mt  th(>,  locusts  olten  impeded  the  trains  on  the  western  railroads,    le* 
nich  was  by  no  means  an  infrequent  occun*ence  in  1874  and  1876- 
'usects  passing  over  the  track  or  basking  thereon  so  natneroosly 
i»o  oil  from  their  cnishe<i  bodies  reduced  the  traction  so  as  to  i 

•♦p  the  ti-ain,  especially  on  an  up-giwie. 
Vhilo  the  destniction  of  cro])s  by  the  winged  insects  is  often 
...-I  <'nmi)iote,  the  unfledg(Kl  hisects  still  mow  cffectnally,  g^n      e 

.M>        ienu(i(i  a  coiuitry  of  vegetation,  sometimes  rendering  rue  <rn 
-"  baxt  ind  desolate  in  midsummer  as  it  is  in  the  Mississippi  Yj 
iiiuwinter.    The  little  creatures  ait3  often  so  thick,  soon      tet 
hat  they  bhicken  eveiytliing,  and  their  hopping,  as  one 
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a  floJd  or  piece  of  prairie,  gives  the  impression,  at  a  short  distance,  as 
suggested  by  Mr.  Whitman,  of  heat  flickering  in  the  air. 

The  migratory  habit  and  great  destructive  i)Ower  belong  essentially  to 
the  Kocky  ]Monntain  locust. 

As  will  appear  from  the  two  concluding  chapters  of  this  work,  there 
are  three  or  four  very  destructive  and  migratory  si>ecics  of  locusts  in 
Europe  and  Asia.  There  are  also  several  other  sjiecies  which  sometimes 
l)ecome  very  destructive,  and  still  more  rarely  migrate  from  place  to 
place  in  this  country.  Yet  the  Rocky  Mountain  locust  is  essentially  the 
migratoiy  and  destructive  species  of  Korth  America,  as  none  other  com- 
l)are8  with  it  in  the  vastness  of  its  movements  or  the  injury  which  it  in- 
flicts. 

RATE  AT  WHICH  LOCUST-SWABMS  MOVE. 

The  rate  of  migration  of  the  winged  insects  will  depend  entirely  on 
circumstances,  'fte  history  of  the  past  four  years  shows  conclusively 
that  the  rate  of  progress  of  invading  swarms  from  the  permanent  breed- 
ing-places will  average  about  20  miles  a  day.  It  is,  however,  exceed- 
ingly irregular,  and  greatly  dependent  on  the  velocity  of  the  wind.  Bad 
weather  maj'  impede,  or  adverse  winds  divert  flight. 

"  One  noticeable  feature  of  the  invasions  is  the  greater  rapidity  with 
which  the  insects  spread  in  the  earlier  part  of  the  season,  while  in  full- 
est vigor,  and  the  reduction  in  the  average  rate  of  progress  the  farther 
east  and  south  they  extend.  The  length  of  their  stay  depends  much 
ui)on  circumstances.  Early  in  the  summer,  when  they  first  begin  to 
-pour  down  on  the  more  fertile  country,  they  seldom  remain  more  than 
two  or  three  days ;  whereas,  later  in  the  season,  they  stay  much  longer. 
In  speaking  of  the  advent  and  departure  of  these  insects,  I  use  relative 
language  only.  The  first  comers,  when — after  having  devoured  every- 
thing palatable — they  take  wing  away,  almost  always  leave  a  scattering 
rear-guard  behind,  and  are  generally  followed  by  new  swarms ;  and  a 
cotintry  once  visited  presents  for  weeks  the  spectacle  of  the  insects 
gradually  rising  in  the  air  between  the  hours  of  9  or  10  a.  m.  and  S 
p.  m.,  and  being  carried  away  by  the  wind,  while  othera  are  constantly 
dropping.'' 

In  short,  the  rate  of  spread  is  greatest  during  the  first  ten  or  fifteen 
days  of  their  wingetl  ejcistence,  or  before  the  females  become  occupied 
with  egg-laying.  The  invading'  insects  are  then  passing  the  extensive 
plains  and  thinly -settled  regions  of  the  Northwest,  whei-e  there  is  little 
inducement  for  them  to  halt,  and  the  rate  at  such  times,  with  strong  and 
fovorable  wind,  may  reach  a  maximum  of  from  two  to.  three  hundred  miles 
a  day. 

The  rate  of  spread  of  departing  swarms  from  the  tem)>orary  region  is, 
a8  may  be  gatliered  from  Chapter  YII,  very  much  the  same. "  It  is  most 
rapid  and  direct  early  in  the  season  when  the  insects  first  begin  to  leave 
more  southern  latitudes,  and  becomes  more  slack  and  inconstant  as  sum- 
mer advances. 

Extended  flight  does  not  take  place  till  four  or  i\xe  days  after  the  first 
insects  become  winged.  For  the  first  two  or  three  days  the  newly-winged 
individuals  mingle  with  the  larvae  and  pu];>SB,  eating  ravenously  and  mak- 
ing short  flights  of  a  few  yards  or  rods,  as  if  to  try  their  wings,  recalling 
folly  the  habit  of  native,  non-migratory  species.  Then  for  a  while  they 
rise  one  by  one  higher  in  the  air  and  float  along  with  the  wind,  and 
finally,  when  weather  and  wind  are  favorable,  all  that  are  strong  and 
mature  enough  rise  as  with  a  common  impulse  duiing  the  warmer  morn- 
ing hours  and  move  oS  vigorously  in  one  direction  till  they  are  soon  out 
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of  sijrht.  "They  begin  to  rise  when  tlie  dew  has  evaiwrated,  and  gener- 
ally descend  a|2:ain  toward  (^.veiling.  A  swarm  passing  over  a  coimtr>'yet 
inlested  witli  tJie  mature  insects,  constantly  receives  accretions  lix)m  tiese, 
and  is,  consequently,  always  more  dense  in  the  afternoon  than  in  the 
forenoon.  In  risin^ir,  the  insects  generally  face  tho  wind  j  and  it  is  doubtfiil 
if  they  could  ascend  to  any  great  height  without  doing  so.'' 

The  velocity  of  llight  which,  i'or  many  reasons,  is  quite  distinct  from 
the  genend  movement  understood  by  "rate  of  spread"  or  "migration,'' 
is  naturally  greater  and  will  average  about  10  miles  an  hour.  It  is  also 
greatly  dependent  on  the  wind.  IVfr.  S.  S.  Clevenger,  of  New  Auburu. 
Slinn.,  gives  the  average  rate  at  15  miles  for  that  locality  (App.  22); 
while  the  repoits  of  other  coiTespondents  ( Ai>p.  13)  give  the  range  from 
4  to  40  miles,  the  more  common  rates  mentioned  being  12, 15,  and  liO 
miles  i)er  hour.  Mr.  Bro^^^l  Lusted,  of  Winnepeg,  Manitoba,  tells  us  that 
in  1807,  when  he  was  traveling  from  Saint  Cloud,  Minn.,  to  Manitoba, 
the  locusts  were  moving  in  the  same  direction,  at  from  30  to  35  miles  a 
day.  Professor  Aughey's  observations  lor  1877  (App.  8)  give  the  rate 
per  hour  at  4  miles  and  upward ;  but  he  has  himself  exi>ressed  to  us  the 
belief  that  his  estimates  are  somewhat  low.  We  have  ourselves  never 
witnessed  them  flying  so  slowly  as  4  miles  per  hour,  which  must  be  con- 
sidered the  minimum  rate  where  there  is  no  imi)edimeiit.  Wlien  tacking 
against  the  wind,  they  may  move  not  more  than  one  mile,*  while  the 
maximum  rate,  in  a  strong  wind,  may  reach  as  high  as  50  miles  or  more 
per  hour. 

DIRECTION  OP  INVADINa  SWABMS. 

While  there  may  be,  during  an  invasion,  local  flights  la  all  iX)6aiUe 
directions  (except,  perhaps,  due  west),  the  general  movement  east  of  the 
mountains  is  conspicuously  toward  the  south  and  soatheast.  The  m«e 
local  and  irregular  flights  are  generally  made  for  food,  but  tlie  more 
extended  southward  movements  are  in  obedience  to  other law8,  discassed 
in  Chapter  XII  of  the  lleportu^  and  also  on  p.  250.  West  of  the  main  ItocdEy 
Mountain  range  the  nde  oi  flight  appears  to  be  from  theliighcr  pli^ 
and  plateaus,  where  the  insect  normally  breeds,  to  the  lower  and  moif 
fertile  valleys  5  and  the  greater  iiTcgularity  of  the  prevailing  winds  fluid 
moie  broken  nature  of  the  coimtiy  preclude  the  same  regularity  in  direc- 
tions of  flight  that,  on  the  whole,  prevails  east  of  the  range. 

TIME  OP  APPEARANCE  OF  INVADING  SWABMS. 

"In  endeavoring  to  deduce  general  conclusions  resjiecting  the  time  of 
year  that  the  1874  swarms  reached  diflerent  parts  of  the  conntrj%  giert 
dilliculty  was  experienced  in  sifting  those  accounts  which  refemd  to 
the  progeny  of  tho  1873  invasicm,  and  those  which  hatched  within  tte 
"nsect's  native  range,  and  came  from  the  extreme  Northwest.  The  smm 
vas  tnie  of  the  fi-esh  1876  swanns,  and  those  which  hatched  in  Minn^ 


"^  a." 


As  a  rule,  the  insects  which  hatch  in  the  temi)orary  region  \        • 
-nngs,  and  leave  before  the  fresh  swarms  from  the  monntain  r 
^opear.    In  the  more  northern  regions,  as  in  Minnesota  and  Mi     iw* 

rf^stward,  the  insects  hatched  on  the  gronnd  acquire  wings  tho 
jait  of  »^  ino  and  in  July.    The  i)eriod  is  earlier  as  we  go  sontli,  uhuj 
j^nfbom    royas  they  are  able  to  fly  in  April.    The  time  of  app 

ur  T^.  F.  Weyniouth  of  Lyo'i-  Marshall  County,  Minn.,  recoxda  their  going  tn^ 
,    or^    »      -^1.-  *i^tifh  1        ^f*--..     -i?"!.  Tnaking  scarcely  a  uiile  an  hoi^.''^  See 
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of  invading  swanns  from  the  permanent  region  is  in  inverse  ratio,  t.  e., 
earlier  to  the  north  and  later  to  the  south.  Thus,  while  on  tiie  confines 
of  the  permanent  region  it  is  almost  impossible  to  distinguish  between 
the  insects  which  hatch  there  and  the  ii*esh  swarms  from  the  Northwest, 
the  dijfterence  becomes  more  and  more  marked  toward  the  south  and 
east. 

"In  1874,  swarms  appeared  during  June  in  Southern  Dakota;  during 
July  in  Colorado,  Nebraska,  and  Minnesota ;  during  the  latter  part  of 
this  month  in  Iowa  and  Western  Kansas.  Duiing  August  they  came 
into  Southeast  Kansas  and  Missouri;  and  by  the  middle  of  October  they 
reached  Dallas,  in  Texas.    In  187G  they  came  later.'' 

FLIGHT  AT  NIGHT. 

• 

"  It  is  the  very  general  experience  throughout  the  country  subject  to 
invasion  that  the  winged  insects  rise  as  soon  as  the  sun  begins  to  dis- 
sipate the  dew,  and  that  they  come  down  again  toward  evening  as  tiie 
sun's  rays  lose  their  power.  It  is  a  question,  therefore,  whether  they 
ever  continue  flying  during  the  night,  and  one  which  future  investiga- 
tion will  doubtless  settle.  I  am  of  the  opinion  that  dicing  the  warmer 
midsummer  and  early  fall  season,  when  the  insects  are  departing  from 
their  northwest  hatching-grounds,  they  must  not  infrequently  continue 
flight  from  necessity ;  for  5ie  descent  of  a  swarm  borne  along  in  a  strong 
current  of  air,  at  an  altitude  of  over  a  mile  above  the  earth,  will  depend 
more  on  some  change  in  strength  or  direction  of  the  current  than  on  any 
other  condition  of  the  atmosphere." 

Hie  experience  we  have  been  able  to  gather  during  the  yeai*  on  this 
point  is  confirmatory  of  the  views  expressed  in  the  abDve  passage,  and, 
in  addition  to  the  evidence  brought  forward  (Commission  Report,  p.  147), 
we  may  cite  the  following  facts : 

Two  years  ago  tlio  locusts  were  seen  to  rise  about  sundown,  tlirce  miles  north  of  this 
place',  and  to  alight  in  Oak  Township,  this  county.  In  August,  1874,  Messrs.  H.  Lamb 
and  L.  Conger  were  at  work  on  the  steeple  of  the  Methodist  Church,  in  this  town. 
Looking  toward  the  sky,  they  observed  immense  swarms  of  locusts  going  southwest  for 
three  consecutive  days.  They  continued  to  pass  up  to  6  p.  m.,  when  the  men  left 
work,  and  none  were  heard  of  as  alighting  short  of  Mitchell  and  Smith  Counties,  in 
Kanaas.  The  weather  was  dry,  clear,  and  windy.  The  parties  do  not  remember  the 
exact  dfl^s  of  the  month,  as  tlicy  made  no  notes,  but  they  are  reliable,  intelligent 
men. — (W.  R.  Follett,  Malvern,  Iowa,  July  15,  1877.) 

In  one  case,  where  the  'hoppers  were  verj--  numerous,  a  person  burnt  a  straw  stack 
at  night,  and  in  the  morning  bushels  of  dead  ones  were  found  in  and  around  it;  per- 
haps they  were  drawn  to  it  as  the  moth  to  a  candle. — (W.  J.  Newell,  Athol,  Sioux 
County,  iowa,  July  2, 1877.) 

I  never  knew  the  insects  to  travel  in  sight  diuing  the  night.  They  cannot,  or  wiU 
not,  move  in  a  heavy,  damp  atmosphere.  But  that  they  remain  in  the  atmosphere  dur- 
ing the  night  seems  almost  certam,  probably  at  a  great  height.  There  must  be  a 
period  from  the  time  the  winged  insects  take  Hight  until  the  time  they  commence  de- 
positing eggs  when  they  remain  for  days  and  nights  very  high  in  the  atmosphere  out 
of  sight.  This  seems  evident  from  the  fact  fhat  when  they  lirst  commence  flying,  and 
until  they  are  all  gone,  they  rise  in  immense  swarms  diu-ing  the*  early  part  of  the  day, 
but  seldom  many  come  down  again. — (E.  Snyder,  Atchison,  Kans.,  June  26,  1877.) 

Mr.  G.  G.  Hay,  of  Saint  Andrews,  Manitoba,  informed  ns,  while  stay- 
ing with  him,  that  in  traveling,  in  1868,  to  Saint  Paol,  he  noticed  on  one 
occasion  that  as  soon  as  the  sun  was  up  the  air  was  filled  with  locusts, 
though  those  which  had  descended  the  previous  day  did  not  rise  for 
several  hours  afterward  on  account  of  the  heavy  dew.  Mr.  N.  V.  Mc- 
Dowell, of  Worthington,  Minn.  (App.  17),  states  it  as  his  experience  that 
thiey  fly  all  night  with  favorable  wind.  We  were  also  informed  at  the 
oonference  of  governors,  in  1876,  by  a  reporter  of  the  Omaha  Heraldy 
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whoso  iiaino  we  liave  forgotten,  that  in  order  to  test  this  question  he 
had  sent  iij)  a  kite  at  night,  covered  on  one  side  with  tar,  and  that  when 
it  was  brought  down  it  was  literally  covered  with  locusts.  The  most 
convincing  ex]>erience,  however,  is  that  of  Professor  Aughey's.  lu  camp- 
ing on  tlio  Low  Kiver,  in  Angnst,  18GG,  the  wmd,  which  was  blowing  from 
the  noi-thwest,  suddenly  changed  to  north  soon  after  midnight,  and  lo 
ousts  were  heard  ])attering  on  his  tent,  and  the  insects  were  found  thick 
the  next  niorniuf:?  where  none  had  been  seen  the  day  before. 

Singularly  enough,  wo  get  no  infonnation  from  Euroi^eau  wiiterbOD 
the  <iuestit)n  of  llight  at  night. 

That  locusts  are  capable  of  long-sustained  flight  is  evident  from  the 
well-authenticated  instances  of  their  being  observe<l  at  sea  hundreds  of 
miles  from  land.  One  of  the  most  striking  instances  is  that  i-ecoi-ded  by 
]\lastor  E.  G.  AViswell,of  the-IIarrisburg.  When  this  vessel,  November 
2, 18:i.">,  was  in  latitmhi  25^  28'  north,  longitude  410  33'  west,  on  her  vay 
from  Bordeaux  to  New  Orleans,  the  nearest  land  being  about  1,200  mile«, 
she  was  boarded  during  a  heavy  rain-storm  by  large  numbers  of  locusts, 
that  tilled  the  air  and  covered  the  sails.  The  specimens  were  subie- 
quently  determined  to  be  the  European  Acridiu7n  perigrinum  by  Mr.& 
H.  IScudder,  who  records  the  facts. 

HEIGHT  OF  FLIGHT. 

This  subject  has  already  been  considered  in  Chapter  VII  (p.  144). 
There  is  no  doubt  whatever  that  the  inseeta  often  move  over  a  coontiy 
entirely  above  the  reach  of  human  vision.  In  ordinary  flights  ire 
observe  only  the  lower  individuals,  and  in  looking  toward  the  sun  ire 
may  always  observe  others,  farther  and  larther  away,  uutU  the  glittering 
sjiecks  are  lost  to  sight.  In  cloudy  weather  they  are  not  noticeable, 
unless  very  dense,  so  as  to  darken  the  atmosphere,  uutU  Avithin  abcmt 
1,000  fc(?t ;  yet  it  is  well  known  that  they  fly  at  times  nearly,  if  not  ftU, 
two  miles  above  ground,  as  they  have  been  seen  flying  toward  the  plains 
as  high  above  the  highest  peaks  of  the  Bocky  Mountains  as  a  good  tde- 
scoi)e  would  resolve  them, 

GENERAL  HABITS  AT  NIGHT. 

Eegarding  the  general  habits  of  the  species  at  night,  a  glanoe  at  the 
experience  obtained  in  answer  to  our  circulars  (App.  17)  is  snflickDt 
to  show  that  it  diti'ers  widely  and  is  often  contradictory.  This  is  not 
sur]U'ising,  as  so  much  in  the  habits  and  ways  of  our  locust  depends  oo 
con<litions  of  the  weather,  season,  &c.  We  liave  had  an  extensive  ei* 
l)erieuce  both  with  the  unlledged  and  full-fledged  insects,  and  the  lewlt 
of  it  is  that,  as  a  rule,  the  young  insects  are  qiuet  at  night,  either  hjdioc 
imdcr  some  shelter  upon  the  ground  or  roosting  away  from  the  groniML 
The  fonner  is  more  apt  to  be  the  case  in  cold,  the  latter  in  wet  weaflMf' 
In  cool  weather  even  the  mature  inserts  do  not  feed  at  night-*  but  whea 
*^i>'^  weather  is  warm  and  dry'  these  are  often  as  ravenous  dniing  tba 

.^ut  as  during  the  day.    Gerstacker  remarks  of  the  European  m^ 

""»«  that  it  feeds  most  at  night, 
i^s  the  insects  advance  in  age  the  I'oosting  habit  becomes  greater,  and   . 

•  .r  a  few  days  after  jr'^tting  wings  the  mature  insects  delight  to  gatbff   I 

'•■*•"•        T *+vjiS  ABE  LAID. 

^^  .^c   1.      n     aiii  iL    umu^si  any  kind  of  soU,  but  by  preference  | 
f  -.'    .       tiifl  ir  "viT.    -iviwiv    iiapAs.  osnecially  on  highy  cliy  gm^nd.  whicb 
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ifi  tolerably  compact  and  not  loose.  It  is  often  stated  that  they  are  not 
laid  in  meadows  and  pastures,  and  that  hard  road-tracks  are  ])referred ; 
in  truth,  however,  meadows  and  pastures,  where  the  grass  is  closely 
grazed,  are  much  used  for  ovipositing  by  the  female,  while  on  well-trav- 
eled roads  she  seldom  gets  time  to  fuQill  the  act  without  being  disturbed. 
Thus  a  well-traveled  road  may  present  the  appearance  of  being  perfectly 
honey-combed  with  holes,  when  an  examination  will  show  that  most  of 
them  are  unfinished  and  contain  no  eggs ;  whereas  a  Held  covered  with 
grass-stubble  may  show  no  signs  of  such  holes  and  yet  abound  with 
eggs.''  In  fact,  wherever  holes  are  noticed,  it  may  generally  be  taken 
for  granted  that  they  contain  no  eggs,  for  the  mother  covers  well  the 
hole  when  she  has  time  to  properly  complete  her  task. 

"  Furthermore,  the  insects  are  more  readily  noticed  at  their  worlv  along 
roads  and  road-sides  than  in  fields;  a  fact  which  has  also  had  something 
to  do  in  forming  the  ix>pular  impression.  !N^ewly-plowed  land  is  not 
liked ;  it  presents  too  loose  a  suiiace :  but  newly-brc:iken  sward  is  often 
filled  with  eggs.  Moist  or  wet  ground  is  generally  avoided  for  the  pur- 
pose under  consideration." 

We  have  noticed  that  in  the  Permanent  breeding-region,  wherever  the 
vegetation  is  scant,  the  females  show  a  decided  preference  for  the  shaded 
base  of  shrubby  plants,  among  the  roots  of  which  they  like  to  place  their 
eggs ;  whereas  in  the  Temporary  region,  where  the  vegetation  is  gener- 
wy  so  much  ranker,  exposed  situations,  or  those  comparatively  bare  of 
vegetation,  are  preferred.  The  experience  of  1876  proved  very  conclu- 
sively, also,  that  they  are  instinctively  guided  toward  cultivated  fields, 
where  the  young  will  find  good  pasturage;  for  the  eggs  were  noticeably 
thickest  and  hatched  most  numerously  in  1877  in  cultivated  areas.  In 
the  Cypress  Hills  region  of  British  America,  as  l^lr.  J.  G.  Kittson  informs 
08^  the  high  lands  and  protected  slopes  of  the  hUls  are  preferred.  The 
BoU  of  the  mountain  region,  where  the  insects  permanently  breed,  is 
mostly  of  a  compact,  scantily  covered,  gravelly  nature,  and  the  notion 
that  they  lay  most  in  pure  sand  is  an  erroneous  one. 

Sandy  soil  that  is  compact^  especially  when  having  a  south  or  east 
^[pHOSure,  is  much  chosen,  but  in  loose  and  shifting  sand  the  eggs  would 
perish.  In  187G,  it  was  generally  remarked  that  the  insects  were  more 
indifferent  than  usual  in  ovi|)ositing,  and  that  eggs  were  much  more  fre- 
quently laid  in  low,  and  even  wet,  land  than  in  former  years. 

The  mass  seldom  reaches  more  than  an  inch  below  the  surface,  except 
where  some  vegetable  root  has  been  followed  down  and  devouml,  and 
the  insect  leaves  her  eggs  before  emei*ging;  in  tliis  way  the  mass  is 

m  mes  placed  a  foot  below  the  surface.  In  abnormal  or  unhealthy 
:  iiiions,  the  eggs  may  be  laid  in  exposed  places  without  any  hole,  in 
wmctk  case  they  doubtless  never  give  biith  to  young.  In  other  cases, 
tbe  female  will  fill  her  hole  almost  entirely  ^vith  the  sebific  matter.  Nor 
ire  the  eggs  invariably  laid  in  the  ground,  for  while  we  know  of  no  ex- 
ceptions to  this  normal  position  in  spretus^  yet  Mr.  Boll  informs  us  that 
ftround  Dallas,  Tex.,  in  187G,  the  eggs  of  dtfferentmlis  were  very  numer- 
ously placed  under  the  bark  of  elm  and  hackberry  logs  that  had  been 
ielleid  on  low  land.  We  have  also  rei*eived  from  A.  VV.  Hoftmeister,  of 
Fort  Madison,  Iowa,  the  eggs  of  a  species  of  Stmobothrus^  and  the  young 
that  hatched  from  tUem,  the  eggs  having  been  thmst  into  holes  made  by 
some  carpenter-bee  in  a  fence-i)ost;  while  Chloealtis  coiisperm  habitually 
bores  in  dead  wood. 

MANNER  IN  WHICH  THE  EGGS  AKE  LAID. 

"  Tlie  female,  when  about  to  lay  her  eggs,  forces  a  hole  in  the  ground 
by  means  of  the  two  pairs  of  homy  valves  which  open  and  shut  at  the 
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tip  of  her  abdomen,  and  which,  from  their  peculiar  stractaro,  are  admir- 
ably fitted  lor  the  purpose.  (See  PL  I,  Fig.  2,  where  ft,  c,  show  the  stnict- 
nre  of  one  of  each  of  the  upper  and  lower  valves.)  With  the  valTes 
closed  she  pushes  the  tips  into  the  ground,  and  by  a  series  of  mascnlar 
efforts  and  the  continued  opening  and  shutting  of  the  valves  she  drills  a 
hole,  until  in  a  few  minutes  (tlie  time  varjring  with  the  nature  of  the  soil) 
nearly  the  whole  abdomen  is  buried.  The  abdomen  stretches  to  its  ut- 
most for  this  purpose,  especially  at  the  middle,  and  the  hole  is  generally 
a  little  cur\xd,  and  always  more  or  less  oblique  (PI.  I,  Fig.  1,  d).  Now^ 
with  hind  legs  hoisted  straight  above  the  back,  and  the  shanks  hugging 
more  or  less  closely  tiie  thighs,  she  commences  ovipositing.'' 

When  the  hole  is  once  dnlled  there  exudes  from  the  tip  of  the  body  a 
frothy,  mucous  matter,  which  fills  up  the  bottom  of  the  hole,  and  bath  s 
the  homy  valves.  This  is  the  sebific  fluid  which  is  secreted  by  tl6 
sebific  or  cement  gland  described  with  the  other  anatomical  detail 
given  in  Chapter  IX.  By  repeatedly  extricating  and  studying  speci- 
mens in  every  possible  stage  of  oviposition,  we  have  been  able  to  as- 
certain the  exact  method  by  which  the  egg-mass  is  formed.  The  pro- 
cess has  never  been  accurately  described  by  other  writers,  and  the  g€  i- 
eral  impression — upon  which  figures  like  those  of  GterstSckei^e^  f  ^ 
founded — ^is  that  the  eggs  are  extruded  from  between  the  distend  I 
hooks  or  valves.  If  we  could  manage  to  watch  a  female  from  the  tii  ) 
the  bottom  of  her  hole  is  moistened  by  the  sebific  fluid,  we  should  si ) 
the  valves  all  brought  together,  when  an  egg  would  pass  down  the  ovi- 
duct (PI.  I,  Fig.  3,  J)  along  the  ventral  side,  and,  guided  by  a  little  finger- 
like st^io  (the  gubernaculxLm  ovi^  <;),  "pass  in  between  the  homy  vatves 
(which  are  admirably  constructed,  not  only  for  drilling  but  for  hdding 
and  conducting  the  egg  to  its  appropriate  place),  and  issue  at  their  tips 
amid  the  mucous  fluid  already  spoken  of.  Then  follows  a  i>eriod  of  cod- 
vulsions,  during  which  more  mucous  material  is  elaborated,  until  tiM 
whole  end  of  the  body  is  bathed  in  it,  when  another  egg  passes  dovn 
and  is  placed  in  position.  These  alternate  processes  coutinne  until  the 
full  complement  of  eggs  are  in  place,  the  number  ranging  from  20  to  3ar 
but  averaging  about  28.  The  mucous  matter  binds  all  the  eggs  in  a 
mass,  and  when  thB  last  is  laid  the  mother  devotes  some  time  to  filling 
up  the  somewhat  narrower  neck  of  the  burrow  with  a  comimct  and  cd- 
lulose  mass  of  the  same  material,  which,  though  light  and  easily  pene- 
trated, is  more  or  less  impervious  to  water,  and  forms  a  very  exedtaot 
protection  (PI.  I,  Fig.  5,  d).^  When  finish  the  mass  is  soft  and  moist,  but 
it  soon  Jicquires  a  firm  consistency. 

"During  the  operation  the  female  is  very  intent  on  her  work,  and 
be  gently  approached  without  becoming  alarmed,  though  when  suda 
disturbed  she  makes  great  efforts  to  get  away,  and  extricates  her     \» 
nen  in  the  course  of  a  few  seconds,  the  time  dei)ending  on  the  a 
•cached.'' 

The  legs  are  almost  always  hoisted  straight  above  the  back  during 
iiocess,  as  shown  in  the  figiux)  (Fig.  1),  with  the  shanks  hugging  muic 
»r  less  closely  the  thighs.    Sometimes,  however,  especially  when 
.Momen  is  fully  buried,  the  ends  of  the  hind  feet  may  rest  firmly  x 
f  ■  /lind,  as  has  been  observed  by  Mr.  Packanl  in  the  case  of  yfemwr-:     n«» 
"^^  time  required  for  drilling  the  hole  and  completing  the  poa  ^ 
'•nrding  to  the  season  and  the  temperature.    During  the 
'-^tober  or  early  in  November,  1876,  when  there  was  fii     » 

i.  h^  insects  did  not  rouse  from  their  chilled  inactivity  unul  * 

^v    v..T«^nrhAP«chrecke,  Berlin,  1876,  Tat  II,  Fig.  4. 
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o^dock  a.  m.,  the  females  scarce  had  time  to  complete  the  process  daring 
the  four  or  five  warmer  hours  of  the  day;  but  with  higher  temperature 
not  more  than  firom  two  to  three  hours  would  be  requi^d.^ 

We  have  been  for  weeks  with  the  insects  where  they  were  so  thickly 
ovipositing  that  the  light,  clay-yellow  ground  would  be  darkened  by 
them,  and  have  laid  on  a  closely-grazed  sward  for  hours  with  specimens 
in  the  act  all  around,  and  have  repeatedly  verified  all  that  we  have  here 
described. 

PHILOSOPHY  OF  THE  EGCT-HASS. 

"  To  the  casual  observer,  the  eggs  of  our  locust  appear  to  be  thrust 
indiscriminately  into  the  hole  made  for  their  reception.  A  more  careM 
study  of  the  egg-mass,  or  egg-pod,  inll  show,  however,  that  the  female 
took  great  pains  to  arrange  them,  not  only  so  as  to  economize  as  much 
space  as  possible,  consistent  with  the  form  of  each  eggy  but  so  as  to  best 
facilitate  the  escape  of  the  young  locust ;  for  if,  from  whatever  cause, 
the  upper  eggs  should  fail  to  hatch,  or  should  hatch  later  than  the  lower 
ones,  the  former  would  offer  an  impediment  to  the  exit  of  the  young  in 
their  endeavors  to  escape  from  these  last,  were  there  no  provision  against 
such  a  possibility.  The  eggs  are,  indeed,  most  careftiUy  placed  side  by 
side  in  four  rows,  each  row  generally  containing  seven.  They  oblique  a 
little  crosswise  of  the  cylinder  (PI.  I,  Fig.  4,  a).  The  posterior  or  narrow 
end,  which  issues  first  from  the  oviduct,  is  thickened,  and  generally  shows 
two  pale  rings  around  the  darker  tip  (PL  I,  Fig.  5,  b).  This  is  pushed 
close  against  the  bottom  of  the  burrow,  tv'hich,  being  cylindrical,  does 
not  permit  the  outer  or  two  side  rows  to  be  pushed  quite  so  far  down  as 
the  two  inner  rows,  and  for  the  very  same  reason  the  upper  or  head  ends 
of  the  outer  rows  are  necessarily  bent  to  the  same  extent  over  the  inner 
rows,  the  eggs  when  laid  being  somewhat  soft  and  plastic.  There  is, 
consequently,  an  irregular  channel  along  the  top  of  the  mass  (PI.  I,  Fig. 
5,  c),  which  is  filled  only  with  the  same  frothy  matter  that  surrounds 
each  egg,  which  matter  occupies  all  the  other  space  in  the  burrow  not 
occupied  by  the  eggs.  The  whole  plan  is  seen  at  once  by  a  reference  to 
the  figure  referred  to,  which  represents,  enlarged,  a  side  view  of  the 
mass  within  the  burrow  (a),  and  a  bottom  (h)  ana  top  (c)  view  of  the 
name,  with  the  earth  which  adheres  to  it  removed." 

This  same  quadrilinear  arrangement  of  the  eggs  occurs,  also,  in  the 
egg-mass  of  the  Eed-legged  and  Lesser  locusts,  and  in  most  of  the  spe- 
cies of  medium  size  which  we  have  studied,  including  several  different 
genera.  Yet  it  is  by  no  means  constant  in  the  same  genus,  since,  as  we 
shall  see  in  Chapter  XI,  the  egg  of  Caloptenus  differentialis  are  irregu- 
larly arranged.  This  irregular  arrangement  also  occurs  in  the  eggs  of 
(Sdipoda  plmtuecoptera  and  Acridium  AmericanuMy  and  in  these  species 
the  cement  which  binds  the  eggs  together  is  more  copious  than  in  the 
others.*  In  one  narrow-bodied  species  (Eucaptolophus  sordidtis)  the  eggs 
are  arranged  in  but  three  rows. 

Even  in  the  pods  of  those  species  which  have  the  eggs  irregularly 
arranged  the  head-ends  point  either  mostly  outward  ^differenUalis)  or 
inward  (Americamim)^  so  that  the  young  locusts  may  either  push  out  at 
the  sides  or  through  a  central  space. 

The  length  of  the  neck,  or  that  portion  containing  no  eggs,  varies  not 
only  in  different  species  but  in  different  masses  of  the  same  species. 

•  The  species  occnrring  aronnd  Saint  Loiiis  in  the  eggs  of  which  we  have  noticed 
the  same  qnadriliuear  arrangement  sis  in  those  ofspretuSf  are,  aside  from  those  already 
mentioned  Caloptenus  bivittatuSy  Fezotettix  rio/a,  P.  unicolor,  Chrysocraon  viridiSj  Trag<h 
cepkala  tirid{fa»ciataf  (Edipoda  oaroUna,  (E,  ftfZ/ure^,  and  Euooptolophua  casi€Uis, 

18  A 
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DOES  THE  FEMALE  LAY  MOBE  THAN  ONE  BGChHASSf 

This  is  a  question  ofteu  asked,  but  which  the  avorage  £Bunner  has  no 
means  of  definitely  answering.  ^^  It  is  the  rule  with  insects,  porticiilariy 
with  the  large  number  of  injurious  si)ccies  belonging  to  the  Lepidoptera, 
that  the  eggs  in  the  ovaries  develop  almost  simultaneoiialy,  and  that 
when  oviposition  once  commences  it  is  continued  nninterraptedly  until 
the  supply  of  eggs  is  exhausted.  Yet  there  are  many  notable  excep- 
tions to  the  rule  ainong  injurious  species,  as  in  the  eases  of  the  common 
Plum-curculio  and  the  Colorado  potato-beetle,  which  oviposit  at  stated 
or  irregular  intervals  during  several  weeks,  or  even  months.  The  Becky 
Mountain  hxmst  belongs  to  this  last  category,  and  the  most  casual  ex- 
amination of  the  ovaries  in  a  female,  Uikeu  in  tne  act  of  oviposting,  ynH 
show  that,  besides  the  l)at(^h  of  fully -formed  eggs  then,  and  there  beiog 
laid,  there  arc  other  sets,  diniinishhig  in  size,  which  are  to  be  laid  at 
futme  periods.  This,  I  i-epeat,  can  be  deteimined  by  any  one  who  will 
take  the  trouble  to  carefully  examine  a  few  females  when  laying.  Bat 
just  how  oft(ni  or  how  many  eggs  each  one  lays  is  more  difficuu  to  de- 
termine. With  spretus  I  have  been  able  to  make  comporatiYdy  few 
experiments;  but  on  three  diftereut  occasions  I  obtained  two  i)ods  flrom 
single  females,  hiid  at  intervals  of  eighteen,  twenty-one,  and  twenty-six 
days,  respectively.  I  have,  however,  made  extended  experiments  witJi 
its  close  congeners, /ewiMr-rM&rMw  and  atlanisj  and  in  two  cases,  witii 
the  former,  have  obtained  four  diffeix^nt  ])ods  irom  one  female,  the  lay- 
ing covering  periods  of  fifty-eight  and  sixty-t>\o  days,  and  the  totd 
numl)er  of  eggs  laid  being  9G  in  the  one  case  and  110  in  the  otlier.  A 
number  of  both  species  laid  three  times,  but  most  of  them— owing,  pa- 
haps,  to  their  Innng  confined — ^laid  but  twice." 

Yei'sin  concludes,  referring  to  the  European  migrataria^  that  eggs  aw 
laid  thrice,  at  intervals  of  about  <a  month,  while  Ejiinitz,  Keferstein, 
and  Stoikowitsch*  also  dechire  that  tliey  ai*e  laid  in  three  diflSerent 
masses.    Professor  Whitman,  in  his  1870  exi^eriments,  had  a  femkb 
which  laid  about  the  middle  of  July,  and  died  September  9,  without  lay- 
ing again,  though  eggs  were  found  in  the  ovaiies  at  death.    The  time 
betweim  the  first  and  second  laying,  observed  by  Korte,  was  six  dajBi 
Mr.  Augliey,  from  experiments  made  in  1876,  found  the  interval  rtQl 
shorter,  ranging  from  two  to  three  days;  but  he  requests  us  to  add 
that  other  experiments,  not  recorded,  showed  a  much  longer  interval 
between  the  periods^  extending  in  some  ca^jcs  to  twenty  days.    It  would 
thus  ai)pear  that  there  is  the  greatest  diversity'  in  the  time  intervening 
between  the  perioils  of  egg-laying,  and  that  the  number  of  egg-maaaei 
foimed  by  one  individual  is  by  no  means  constant.    It  is  natural  to  819- 
pose  that  there  will  be  great  difference  in  indi\idual  prolifieaey,  and  va 
ire  also  of  the  opinion  that  there  is  gi^eut  ditterenee  in  this  lespectin 
Ufterent  generations — those  that  hatch  in  the  permanent  regi(m  hesJOf 
■^'^re  prolific  than  those  whicjh  hatch  in  the  temi)orary  region.    Thia 
•i;inion  is  not  only  wan-anted  by  the  general  experience  of  farmers,  but 
Ai^"^  by  experiment.    As  comi)ared  with  those  of  1876,  tlie  autumn  fligbtB 
^"7  were  for  the.  most  ptut  intestate,  and  it  wiu*  very  genially 
ivrc.ocd  that  they  laid  no  eggs.    There  is,  as  wo  have  seen  in  the  pieced- 
ng  chapter,  the  best  of  reasons  for  believing  that  these  flights  were  nflt 
*i'i)ip  the  permanent  region,  but  consisted  mainly  of  insects  that  had 

^1    n  the  temporaiy  region. 

^  "oi    rnr — \  that  tlio  rcproductive  organs  are  easily  aflEbcted  Iff 

Sr-  Koppon,  p.  36. 


THE  BOCKT  MOUNTAIN  LOCUST.  276 

uiy  saddeo  change  of  climatic  conditions  which  animals  may  be  subjected 
tOy  and  that  stenllty  is  one  of  the  most  frequent  consequences  of  such 
chiEuige.  It  was  upon  this  general  rule  that  the  late  B.  D.  Walsh,  laiowing 
QOtliing  of  the  return  migration,  based  the  theory  that  the  Bocky  Mount- 
Eun  locust  could  never  tluive  in  the  temporary  region,  but  would  become 
intestate  and  perish  there.  In  1876  we  had  measurable  success  in  getting 
9pretU8  to  lay  eggs  in  confinement.  In  1877,  though  we  made  far  more 
strenuous  eftbrts  with  the  insects  that  hatched  in  l^xas  and  Kansas,  yet 
we  signally  Mled.  Of  many  thousands  which  we  hatched  in  Saint  Louis 
and  endeavored  to  rear  under  the  most  fiftvorable  circumstances  in  vivaria 
containing  growing  grain,  most  of  them  died  in  from  three  to  eight  days 
from  hatiSiiiig.  We  succeeded  in  bringing  a  few  through  the  third  and 
two  through  the  fourth  molt.  At  Garbondale,  111.,  from  Minnesota  eggs, 
Mr.  Thomas  had  better  luck,  and  reared  several  to  the  winged  condition. 
We  repeatedly  dispatched  living  specimens  both  of  the  pupse  and  the 
mature  insects  from  Texas,  Kansas,  and  Iowa,  to  our  office-clerk,  Mr. 
13i.  Pergande,  Saint  Louis,  btit  witli  no  more  favorable  results,  as  he 
entirely  failed  to  obtain  eggs,  and  the  females,  when  dead,  were  found, 
upon  examination,  to  contain  none.  This  want  of  fecundity,  though 
not  universal,  was  quite  general  with  the  insects  of  1877,  and  is  in  keep- 
ing with  the  general  exi)erience  as  to  the  sickly  and  degenerate  nature 
of  the  brood. 

It  is  qidte  manifest,  therefore,  that  in  answering  the  question  we  have 
just  asked  we  can  do  so  only  in  a  general  and  qualified  manner.  The 
number  of  eggs  produced  by  a  well-developed  locust  will  range  from  100 
to  150,  if  we  consider  species  generally.  We  have  counted  171  in  one 
mass  of  OaLoptenus  differentialis;  from  120  to  130  in  those  of  (Edipoda 
fhanascoptera^  and  about  120  in  that  of  Acridivm  Americanum.  The  great 
probability  is  that  the  eggs  of  such  8i)ecies  are  all  laid  at  once.  In  spe- 
cies like  spretusj  which  ra^y  lay  more  than  30  eggs  in  one  mass,  it  were 
natiural  to  infer  that  different  layings  take  place,  even  did  the  facts  at 
hand  not  prove  such  to  be  the  case.  In  1876  the  insects  were  pushing 
ocmtinuoudy  souUi ward  frx)m  the  middle  of  August  till  the  end  of  October, 
and  during  most  of  this  time  they  were  laying  egg».  In  fact,  throughout 
the  count^  invaded,  from  Minnesota  to  Sou&  Texas,  they  oonl^ued 
laying  tiU  firost,  and  we  know  from  examinations  that  many  of  them 
p^riahed  before  all  the  ova  had  been  disposed  of.  Stragglers  were  even 
noticed  in  Texas  as  late  as  December. 

To  sum  up  the  inquiry,  we  would  give  it  as  our  belief  that  the  laying 
season  normally  extends  from  six  to  eight  weeks ;  that  it  may  be  short- 
ened or  lengthened  by  conditions  of  weather  and  climate;  that  fecundity 
is  materially  aflected  by  the  same  conditions;  that  the  average  number: 
of  egg-masses  formed  is  three;  and  that  the  average  interval  between 
the  periods  of  laying  by  the  same  female  ia  two  weeks. 

THE  HATCmNG  PBOCESS. 

^^  Carefully  examined,  the  egg-shell  is  found  to  consist  of  two  layers.  The 
outer  layer,  which  is  thin,  semi-opaque,  and  gives  the  pale,  cream  yellow 
oolor,isseenbyaidof  aliighmagnifyingpower  tobedensely,  minutely,  and 
shallowly  pitted ;  or,  to  use  s1^  more  exact  language,  the  whole  surface 
is  netted  with  minute  and  more  or  less  irregular,  heiagonal  ridges  (PI. 
I,  Fig.  4,  a,  b).  It  is  a  mere  covering  of  excreted  matter,  similar  in  nature 
to  the  mucous  or  sebific  fluid  already  described,  which  binds  the  eggs  to- 
getibier.  The  inner  layer  (or  chorion)  is  thidker,  of  a  deeper  yellow,  and 
perfectly  smooth.    It  is  aLao  translucent^  so  that,  as  the  hatching  period 
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approaches,  the  form  and  nieuibors  of  the  enibryon  may  lie  distinctly 
discerned  through  it.  The  outer  covering  is  easily  ruptui-ed,  and  is  ren- 
dered all  the  more  fragile  by  freezing ;  but  the  inner  covering  is  so  tough 
that  a  veiy  strong  pressure  betw(»en  one's  thumb  and  finger  is  reciuired 
to  burst  it  How,  then,  will  the  embryon,  which  tills  it  so  compadly 
that  there  is  scaixjcly  room  for  motion,  succeed  in  escaping  from  suck  a 
prison"?  The  rigid  shell  of  the  bird's  egg  is  easily  cracked  b^'  the  beak  of 
its  tenant;  the  hatching  cateri)illar,  curled  within  its  egg-shell,  lias  room 
enough  to  move  its  jaws  and  eat  its  way  out ;  the  egg-coverings  of  many 
insects  are  so  delicate  and  frail  that  the  mere  swelling  of  the  embiyon 
alibrds  means  of  escape;  those  of  others  are  so  constructed  that  a  door 
Hies  open,  or  a  lid  lifts  by  a  spring,  whenev(»r  i)ressure  is  brought  to 
bear;  in  some  two  halves  open,  as  in  the  shell  of  a  muscle;  whilst  in  a 
host  of  others  the  embryon  is  furnished  with  a  si)ecial  structure  called 
the  egg-burster,  the  office  of  wliicjh  is  to  cut  or  mpture  the  shell,  and 
thus  afford  means  of  esca[)e.  I5ut  our  young  locust  is  deprived  of  all 
such  contrivances,  and  must  liave  anotlier  mode  of  exit  from  its  tougli 
and  subelastic  prison.  Nature  accomi)lishes  the  same  end  in  many  dif- 
ferent ways.  She  is  rich  in  contrivances.  The  same  warmth  and  moist- 
ure which  promote  the  devcislopment  of  the  Uving  embryon  also  weaken 
the  inaniinati*.  shell,  by  a  process  analogous  to  decomposition,  and  by  a 
general  ex])ansion  consequent  ui)on  the  swelling  of  the  embryon  witlun. 
Thus,  the  i'i^ij^s  when  about  to  hatch  are  much  more  plump  and  some- 
what larger  and  more  transy)arent  than  they  were  when  laid.  At  last, 
by  the  nmscular  eftbris  of  tluj  nascent  locust,  and  the  swelling  of  its 
seveml  ])ai-ts,  especially  about  the  head  and  mouth,  the  shell  jgives  way, 
genemlly  si)litting  along  the  anterior  ventral  part.  The  whole  process 
may,  in  fact,  be  likened  to  the  germuiation  of  a  hanl-covered  seed,  when 
planted  in  moist  ground,  and,  precisely  as  in  this  latter  case,  iben 
is  in  some  loose  soils  a  certain  heading  of  the  ground  from  the  united 
swelling  of  the  h)cust  eggs.  All  the  eggs  in  a  given  mass  burst  very 
nearly  at  one  and  the  same  time,  and  in  that  event  the  lowermost  indi- 
viduals await  the  escape  of  those  in  front  of  them,  which  first  push  their 
way  out  through  th(*,  neck  of  the  burrow  (Fig.  4,  d)  provided  1^  the 
parent. 

"  They  all  escape,  one  after  the  other,  through  one  small  hole,  which 
in  the  tield  is  scarcely  noticeable.  Such  is  the  usual  mode  of  hatching; 
but  when  the  young  from  the  lower  eggs  hatch  first,  or  when  the  upper 
eggs  perish  and  leave*  the  lower  ones  sound — as  is  not  uu&eqaently  the 
case — the  exit  is  nevertheless  easily  made  along  the  chaimel  already 
described  (PI.  I,  Fig.  5,  c)." 

When  once  tlu^  shell  is  niptui'ed  the  nascent  lai-va  soon  succeeds,  by 
a  series  of  undulating  movements,  in  working  free  thereftx)m  and  making 
'ts  way  to  the  light  in  the  mann(»r  just  described.  Once  on  the  surface 
)f  the  giomid  it  i-csts  for  a  few  minutes,  generally  l.>ing  on  the  side. 
Its  members  are  still  limp  and  direct(Hl  backward,  and  it  is  yet  enveloped 
ji  a  very  delicate  film  or  i)elliele,  which  nmst  be  cast  off  before  the  little 
'T'oature  can  move  with  alacrity. 

i>y  continuance  of  similar  contracting  and  expanding  movements  which 
joM  the  animal  from  the  earth,  this  film  iji  a  very  short  time  splits 
»iong  the  middle  of  the  back  near  the  head  (stiictly  the  prothorax),  and 
s  then  worked  oft*  behind,  and  iinally  kicked  fi-om  the  hind  feet  in 
•  Mttle  white  crumpled  pellet,  that  has  justly  been  likened  by  some  of 
"•i^  convspondents  to  a  dhninutive  mushroom,  lliese  little  pellets  iu* 
luably  lie  c]o<ti  around  the  hoh^  in  the  ground  fix)m  which  the  JOODS 
in'iKt«  ipcsnn*       i^p  ^voUipi*'  ^^egius  to  Split,  uudcT  ordinaiy  fionditafl"' 
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of  warmtb,  wltliin  a  minute  from  the  time  the  locust  is  fairly  out  of  the- 
ground,  and  is  shed  in  from  one  to  five  minutes,  according  to  circum- 
stances. Pale  and  colorless  when  first  freed  from  this  pellicle,  the  full- 
bom  locust  is  neverthdess  at  once  capable  of  considerable  activity,  and 
in  the  course  of  an  hour  assumes  its  natural  dark  gray  coloring.  Mr. 
Packard  observed  (Repprt  to  Dr.  Hayden,  1877,  p.  634)  that  specimens 
which  hatched  at  11  a.  m.  began  to  turn  dark  at  3  p.  m.,  thus  showing 
that  the  time  may  vary;  but  numerous  close  observations  which  we 
have  made  on  single  individuals  show  that  an  hour  seldom  passes  after 
the  amnion  is  thrown  off  before  the  gray  color  is  acquired. 

"  From  this  account  of  the  hatoUng  process,  we  can  readily  under- 
stand why  the  female  in  ovipositing  prefers  compact  or  hard  soU  to  that 
which  is  loose.  The  harder  and  less  yielding  the  walls  of  the  burrow, 
tide  easier  will  the  young  locust  crowd  its  way  out. 

"  Though  the  covering  which  envelops  the  little  animal  when  first  it 
issues  from  the  egg  is  quite  delicate,  it  nevertheless,  in  the  struggles  of 
birth,  undoubtedly  affords  much  protection,  and  it  is  an  interesting  fact 
that  while,  as  we  have  just  seen,  it  is  shed  within  a  few  minutes  of  the 
time  when  the  animal  reaches  the  free  air,  it  is  seldom  shed  if,  from  one 
cause  or  other,  there  is  failure  to  escape  from  the  soil,  even  though  the 
young  locust  may  be  struggling  for  days  to  effect  an  escape. 

"  While  yet  enveloped  in  this  pellicle,  the  animal  possesses  great  forcing 
and  pushing  power,  and  if  the  soil  be  not  too  compact,  will  frequently 
force  a  direct  passage  through  the  same  to  the  smface,  as  indicated  at  the 
dotted  lines,  PL  I,  Fig.  5,  e.  But  if  the  soil  is  at  all  compressed  it  can 
make  little  or  no  headway,  except  through  the  appropriate  channel  (d). 
While  crowding  its  way  out  the  antennsB  and  four  firout  legs  are  held  in 
much  the  same  position  as  within  the  eggj  the  hind  legs  being  generally 
stretehed.  But  the  members  bend  in  every  conceivable  way,  and  where 
several  are  endeavoring  to  work  through  any  particular  passage,  the 
amount  of  squeezing  and  crowding  they  will  endure  is  something  re- 
markable. Yet  if  by  chance  the  i)rotecting  pellicle  is  worked  off  before 
issuing  fix)m  the  ground,  the  animal  loses  all  power  of  fiirther  forcing 
its  way  out.  The  instinctive  tendency  to  i>ush  upward  is  also  remark- 
able. In  glass  tubes,  in  wliich  I  have  had  the  eggs  hatching  in  order 
to  wateh  the  young,  these  last  would  always  turn  their  heads  and  push 
toward  the  bottom  whenever  the  tubes  were  turned  mouth  downward; 
while  in  tin  boxes,  where  the  eggs  were  placed  at  different  depths  in 
the  ground,  the  young  never  descended,  even  when  they  were  unable 
to  ascend  on  account  of  the  compactness  of  the  soil  above.** 

WHEBE  AISD   irM)ER  WHAT   CONDITIONS  OF   SOIL  THE  YOUNG   HATCH 

3I0ST  FREELY. 

As  may  be  gathered  from  a  series  of  experiments  recorded  in  Chapter 
XIIT,  the  eggs  will  hatch  under  the  most  varied  conditions.  As  a  rule, 
the  soils  and  locations  preferred  by  the  female  in  oviiK)siting  will  be 
tliose  in  which  the  yomig  will  most  freely  hatch,  -viz.,  compact  and  sandy 
or  gravelly  knolls  and  hillsides  with  a  south  or  southeast  exposure. 

The  experience  of  1877  shows  also  that  hatehing  takes  place  very  fireely 
in  late-mown  meadows  or  prairies  or  grazed  pastm-es,  where  the  exposure 
of  the  groimd  permits  ready  oviposition  and  the  warmth  of  the  sun.  In 
dry,  well-drained,  and  compact  soils  of  a  light  nature  the  eggs  are  much 
better  preserve  than  in  heavy  clays  and  loams,  where  they  are  more 
subject  to  mold  and  rot.  The  experience  of  1877  is  rather  misleading  on 
tbJB  point,  and  indicates  the  necessity^  of  generalizing,  not  from  the  expe- 
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rience  of  one,  but  of  many  years.  The  insectH  were  most  nnmerouB,  and 
seemed  to  hatch  most  numerously  in  the  low  lands  and  in  sheltered 
situations  along  river-courses.  The  facts  are  that  in  such  sitoatkme 
those  wliich  did  hatch  survived  in  larger  proportions  than  did  tiiqee 
which  hatched  in  more  exposed  places,  because  the  former  were  bettn 
protected  from  the  cold  rains  and  storms  of  spring. 

• 

TIME  OP  IIATCHma. 

Here,  again,  we  cannot  take  the  cxiK'rienee  of  any  one  year  as  a  gidde, 
but  find  the  necessity  of  generalizing  fnnu  all  past  experience.  In  mnch 
of  the  locust  area  there  prevailed  such  late  warm  weather  in  the  automn 
of  187G  that  considerable  numbei's  of  the  young  hatched  prematurely; 
and  such  is  verv  generally  the  case.  We  had  also  some  unseasonably 
warm  weather  in  January  and  February,  1877,  during  which  large  num- 
bers hatched.  Tliese  all  subsequently  i^eiished.  During  the  lal^  part 
of  March  and  early  in  April  the  hatching  was  general,  but  there  followed 
a  ])eriod  of  cold,  rainy  weather,  which  checked  the  hatching  and  des^t^ed 
a  large  number  of  the  insects  that  had  hatched.  May  and  June  were  char- 
acterized  by  abundant  rains  and  stoiinH,  alternating  with  wanui  sunny 
weather,  causing  the  hatcliing  to  be  irregular  and  in  some  cases  quite 
retarded.  It  would  not  be  incorrect,  therefore,  to  say  that  in  one  and 
the  same  neighborhood  the  hatching  commenced  on  the  1st  of  Febn* 
ary,  and  did  not  cease  till  the  end  of  June,  thus  covering  a  iieriod  of  five 
months.  Yet  this  is  exceptional,  and  it  has  been  mneJi  more  regular 
and  the  period  more  restricted  in  previous  years. 

Those  eggs  which  are  laid  earliest  the  x>revious  year  will  also  hatch  ear 
liest;  and  since  the  egg-layuig  covers  an  average  period  of  six  or  eiglit 
weeks  in  the  same  locah^  and  lasts  generally  tiU  firost,  it  follows  that 
the  eggs  pass  the  winter  in  every  state  of  development—some  with  the 
fluids  clear  and  limpid,  others  Avith  the  embryo  fully  formed  and  ready  at 
at  the  first  approach  of  spring  to  hatch.  This  we  found  also  to  be 
actually  the  case,  for  many  hundreds  of  egg-masses  examined  during 
the  winter  of  187(w77,  from  divers  parts  of  the  infested  region,  showed 
every  state  of  development. 

In  the  same  locali^  hatching  will  take  place— €a?femjpanbiw— first  on 
light  diy  soils  and  on  south  and  southeast  exix)sure8;  latest  on  hnr, 
moist,  and  shaded  or  tenacious  ground. 

We  see,  therefore,  that  the  hatching  will  not  alone  vary  aoooiding  to 
temperature  and  the  earliness  or  lateness  of  the  spring,  but  that  itifl 
quite  variable  under  the  same  conditions.  In  every  instance  there  Trill 
be  a  few  hatching  when  the  first  hatched  in  the  same  locality  are  getting 
wings;  and  we  give  it  as  a  general  rule  that  the  bulk  of  the  eggs  Imtdk 
out  in  the  different  latitudes  about  as  follows: 

Tn  Texas,  from  the  middle  to  the  last  of  March. 

In  the  southern  portions  of  Missouri  and  Kansas,  about  the  second 

^ek  in  April. 

-u  the  northern  parts  of  Missouri  and  Elansas  and  the  soathem  8e& 

•Ti«  of  Iowa  and  !N"ebraska,  the  latter  part  of  April  and  first  of  May. 
J.    ^linnesota  and  Dakota  the  usual  time  for  hatching  ranges  from 
'^rlv  in  May  in  the  southern  portions  to  the  third  week  iu  the  uorthem 
--Liemity. 

n  IVIontana  and  Manitoba,  fit)m  the  middle  of  May  to  the  first  d 


uuo. 


11  short,  the  bulk  of  the  insects  hatch  in  ordinary  seasons  about  the 
...hhia  nf  ATflTP.h  in  iptitnd*^  -^^o,  and  continue  to  hatch  most  "^!TiFftPtrBi|y 
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about  fonr  days  later  with  each  degree  of  latitude  north,  until  along  the 
forty-ninth  parallel  the  same  scenes  are  rei)eated  that  occurred  in  South- 
ern Texas  seven  or  eight  weeks  befora 

From  a  number  of  exi>eriments  which  we  have  made  on  the  eggs,  we 
conclude  that,  witli  a  constant  temperature  of  85^  F.,  with  feivorable 
oon«litions  of  soil,  the  eggs  will  hatch  in  irom  four  to  five  weeks  after 
they  are  laid,  and  in  a  temx>erature  of  75^  F.  in  about  six  weeks.  !Mr. 
^ey  has  had  the  eggs  of  Caloptenus  aHanis  (laid  in  July)  hatphed  in 
firom  three  to  fonr  weeks;  those  of  Tragoc^hala  viridifa^data  (laid  in 
June)  in  three  weeks;  and  those  of  Acridium  Americanum  (laid  in  July) 
in  rather  more  than  a  month. 

HABITS  OF  THE  YOUNG  OB  UNFLEDOED  LOCUSTS  IN  THE  TEMPOBABT 

REGION. 

^^The  habits  of  the  young  insects  as  they  occur  in  the  temporary 
region,  and  particularly  in  the  country  south  of  the  forty-fourth  parallel  and 
east  of  the  one  hundredth  meridian,  are  as  follows:  Although  possessed 
of  remarkably  active  powers  firom  the  moment  they  leave  the  eggj  yet  so 
kmg  as  provision  suffices  for  them  on  their  hatching-grounds  tlie  young 
remain  almost  stationary  and  create  but  little  apprehension.  As  soon, 
however,  as  the  supply  of  food  in  these  situations  is  exhausted,  they 
commence  to  migrate,  frequently  in  a  body  ^  mile  wide,  devouring,  as 
they  advance,  all  the  grass,  grain,  and  garden-truck  in  their  path.  The 
migrating  propensity  is  not  develoi)ed  until  after  the  first  molt,  and  often 
not  till  atler  the  second  or  third.  Up  to  that  time  they  are  content  to 
huddle  in  warm  places,  and  live  for  the  most  part  on  weeds,  and  espe- 
cially on  the  common  Dog-fennel  or  May-w^d  {Maruta)y  where  it  is 
presents 

"The  young  locusts  display  gregarious  instincts  from  the  start,  and 
congregate  in  immense  numbers  in  warm  and  sunny  places.  They  thus 
often  blacken  the  sides  of  houses  or  the  sides  of  hills.  They  remain  thus 
huddled  together  during  cold,  damp  weather.  When  not  traveling,  and 
when  food  is  abundant,  or  during  bad,  rainy  weather,  they  are  fond  of 
congregating  on  fences,  buildings,  trees,  or  anything  removed  from  the 
moist  ground.  They  also  prefer  to  get  into  such  positions  to  undergo 
their  different  molts.  In  fields  they  collect  at  night  or  during  cold,  damp 
weather,  under  any  rubbish  that  may  be  at  hand,  and  may  be  enticed 
under  straw,  hay,  &c.,  scattered  on  the  ground.  Ola  prairie-grass  affords 
good  shelter,  and  where  a  wheat-field  is  surrounded  with  unbumed  prai- 
rie, they  will  gather  for  shelter  along  the  borders  of  this  lasf 

It  is  inore  particularly  while  they  are  yet  small,  or  in  the  first,  second, 
and  third  stages,  that  the  young  locusts  hide  at  night,  and,  during  un&- 
vorable  weather,  at  day  also.  In  windy  weather  they  are  fond  of  gath- 
ering and  secreting  under  any  shelter,  or  in  crevices  and  inequalities  of 
the  soil.    At  such  times  farmers  too  often  conclude  that  the  pests  have 

Eerished  and  vanished;  but  a  few  hours  of  pleasant,  sunny  weather  will 
ring  the  insects  to  sight  again  and  dispel  the  delusion.  When  very 
vigorous  and  niunerous  they  gradually  move  across  a  field  of  small  grain 
and  cut  it  off  clean  to  the  ground  as  they  go,  appearing  to  constantly 
feed.  But  when  diseased  or  sickly,  as  in  1877,  they  gather  in  bare  and 
sunny  spots  and  huddle  and  bask  \vithout  feeding.  The  very  cold,  wet 
weather  that  is  pr^udicial  to  them  is  beneficial  to  the  grain,  and  under 
such  circumstances  it  generally  grows  so  rank  and  rapidly  that  they 
make  httle  impression  upon  it. 

It  is  when  they  are  abundant  and  %igorous  enough  to  bare  the  ground 
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of  vegetation,  and  this  principally  iifU^r  they  are  half-grown,  that  the 
habit  of  migrating  in  large  boflies  is  developed.  Iii  1877  scaroely  any 
disposition  to  migrate  was  shown,  and  this  was  in  strong  contrast  vith 
what  occurred  ia  1875.  In  a  year  like  this  last^  wlien  they  are  vigoreros 
and  abundant,  their  power  for  injiuy  increases  with  their  growth.  **At 
first  devouring  the  vegetation  in  particular  fields  and  patches  in  tiie 
vicinity  of  their  birthplaces,  they  gradually  widen  the  area  of  their  de- 
vastation, until  at  last,  if  very  numerous,  they  devour  every  green  thiiig 
over  extensive  districts.  Whenever  they  have  thus  devastate  a  conntiy 
they  are  forced  to  feed  upon  one  another,  and  perish  in  immense  nmnten 
from  debility  and  starv^ation.  Whenever  timber  is  aexjessible  they  collect 
in  it,  and  after  cleaning  out  the.  underbrush,  feed  ui)ou  the  dead  leaves 
and  bark.  A  few  succeed  in  climbing  up  into  the  rougher-barked  trees, 
where  they  feed  upon  the  foliage,  and  it  is  amusing  to  see  with  wha: 
avidity  the  famished  individuals  below  scramble  for  any  fallen  leaf  tiiai 
the  more  fortunate  mounte<l  ones  may  (chance  to  sever.  Tliis  increase  in 
destructiveness  continues  until  the  bulk  of  the  locusts  have  nndergone 
their  lar\^al  molts  and  attained  the  pupa  state.  The  pupa,  being  bri^ter 
colored,  with  more  orange  than  the  larva,  the  insects  now  look,  as  tbqr 
congregate,  like  swarms  of  bees.  From  tliis  time  on  they  begin  to 
decrease  in  niunbers,  thougli  retaining  their  ravenous  propensities. 
They  die  rapidly  from  disease  and  from  the  attacks  of  natural  enemies, 
while  a  large  immber  fall  a  prey,  while  in  the  helpless  condition  of  melt- 
ing, to  the  cannibalistic  proclivities  of  their  own  kind,  lliose  that 
acquire  wings  rise  ui  the  air  during  the  warmer  parts  of  the  day.  bbA 
wend  their  way  as  far  as  the  wind  will  pennit  toward  their  native  home 
in  the  Northwest.  They  mostly  carry  with  tliem  the  germs  of  disenBe  or 
are  parasitized,  and  wherever  they  settle  do  comparatively  little  damage' 

DIRECTIONS  IN  WHICH  THE  YOUNG  LOCUSTS  TBAVUL. 

The  young  bisects  when  migrating  move,  as  a  i*ule,  during  the  wanner 
hours  of  the  day  only,  feeding,  if  liungiy,  by  the  way,  but  genenfly 
marching  in  a  given  direction  until  toward  evening.  They  travel  in 
schools  or  armies,  to  no  particular  or  constant  point  of  the  compass, 
but  purely  in  search  of  food — the  same  school  one  day  often  pursuing  a 
different  coui^se  from  that  pursued  the  day  in^evious.  On  this  jioint  Uie 
exjiericnce  of  1875  as  well  as  of  1877  is  conclusive,  though  the  bulk  of 
the  testimony  as  to  their  actions,  when  hatching  out  in  the  more  northern 
States,  is  to  the  efl'ect  that  the  prevailing  dire(;tion  taken  is  south  or 
southeast,  while  in  Southern  Texas  it  is  just  opposite,  or  north.  A  per- 
son traveling  along  a  road  may  often  see  one  army  marching  in  one 
direction  to  the  left  and  another  in  the  oi)posite  dii*ection  to  the  right, 
and  we  have  repeatedly  had  such  an  expeiience. 

K,  from  any  reason  whatsover,  the  vanguai*d  of  a  column  elianges  itB 
.*ourse,  the  changed  direction  is  in  some  way  communicated  in  wave-libe 
'-^^m  to  those  in  the  rear.  Usually,  the  front  of  a  column  is  not  eagitf 
averted,  however,  but  will  pass  through  such  obstacles  i\s  oiien  fences 
^ther  than  change  course.  Sometimes  two  schools  going  in  different 
Erections  will  ci'oss  each  other,  the  indi\iduals  of  eitlier  keeping  to  their 
jarticular  course  and  presenting  a  singuL'ir  spectacle  as  they  hop  past 
*ne  another. 

±  is  i*ecorded  in  Europe  that  few  things,  not  even  water^  stop  the 
^niies  of  the  yoiuig  locusts  when  on  the  march,  and  Dongingk  relates 
»«^ving  seen  them  swim  over  the  Dnjestr  for  a  stretch  of  11  GenDflB 
uiies,  and  in  layers  7  or  8  inches  thick.*    We  have  had  similar  eipei- 

*  Koppcu  loc.  citf  p.  43. 
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Bueo  with  our  owii  species.  Li  1875,  near  Laue,  Kaus.,  they  crossed  the 
Pottowatomie  Creek,  which  is  about  four  rods  wide,  by  millions ;  while 
the  Big  and  Little  Blues,  tributaries  of  the  Missouri,  near  Independence, 
the  one  about  100  feet  wide  at  its  mouth,  and  the  other  not  so  wide,  were 
crossed  at  numerous  places  by  the  moving  armies,  which  would  march 
down  to  the  water's  edge  and  commence  jumping  in,  one  upon  another, 
till  they  would  i)ontoou  the  stream,  so  as  to  effect  a  crossing.  Two  of 
these  mighty  armies  also  met,  one  moving  east  and  the  other  west,  on 
the  river-bluff,  in  the  same  locality,  and  each  turning  their  course  north 
and  down  the  bluff,  and  coming  to  a  i)erpendicular  ledge  of  rock  25  or  30 
feet  high,  passed  over  in  a  sheet  apparently  6  or  7  inches  thick,  and 
causing  a  roaring  noise  similar  to  a  cataract  of  water.  (Eiley's  Eighth 
Report,  p.  118.) 

The  experience  of  correspondents  as  to  the  movements  of  the  young 

is  very  conflicting,  as  it  naturally  would  be  from  what  we  have  already 

.    One  man  will  notice  the  insects  moving  with  the  wind,  and  con- 

Luuue  that  it  is  the  rule  for  them  to  do  so;  another,  against  the  wind, 

and  draw  an  opposite  conclusion. 

BATE  AT  "WHICH  THE  YOUNG  TRAVEL. 

<^  When  about  half-grown  they  seldom  move  at  a  greater  rate  than 

Oaee }      Is  a  minute,  even  when  at  their  greatest  speed  over  a  tolerably 

N    1  and  level  road,  and  not  halting  to  feed.    They  walk  three-fourths 

u      3      mce  and  hop  the  rest.    Two  consecutive  hops  are  seldom  taken, 

I  y  individual  one  may  be  run  down  and  £Ettigued  by  obliging  it  to 

len  or  twelve  times  without  a  rest.'^ 

According  to  Sydow,  the  young  of  the  European  migrat4ma  travel, 
when  at  their  most  rapid  gait,  a  German  mile  in  four  hours.  Even  taking 
the  shortest  Grerman  mile,  or  nearly  four  English  miles,  we  very  much 
loabt  the  accuracy  of  this  statement,  for  though  the  miffratoria  is  a 
liu^er  species  than  RpretiiSj  we  cannot  believe  that  it  travels  nearly  ten 
times  as  fast,  and  we  have  again  and  again  timed  our  own  species. 

FHET  REACH,  IN  THE   TEMPOEABY  REGION,  BUT  A  FEW  MILES  EAST 

OP  WHERE  THEY  HATCH. 

"At  the  rate  at  which  they  travel,  as  just  described,  they  could  not 
BXt^d  many  miles,  even  if  they  continued  to  travel  in  one  direction  from 
bhe  time  of  hatching  until  maturity.  They  travel,  on  an  average,  not 
more  than  G  hours  per  day ;  and  their  unfledged  existence  terminates  in 
from  6  to  8,  say  7  weeks.  It  is  very  easy  to  calculate  from  these  facts 
that  if  they  continued  in  one  direction  Irom  the  time  they  hatch  until 
they  acquire  wings,  they  could  not  extend  30  miles.  In  reality,  however, 
they  do  not  travel  every  day ;  and  where  food  is  abundant  they  scarcely 
travel  at  all.'^ 

Moreover,  as  we  have  just  shown,  the  migratory  propensity  is  seldom 
tnanifested  during  the  first  or  second  larval  stages,  and  it  is,  in  fact, 
largely  dependent  on  conditions  of  health  and  vigor  of  the  insects  ana 
an  the  amount  of  food  supply.  We  have  learned  of  no  cases  where  the 
jroung  have  extended,  during  growth,  ten  miles  east  of  the  hatching 
Limit. 

A^  experience  abundantiy  proves,  the  insects,  when  they  get  wings  in  the 
!    mix)rary  region,  especiaUy  in  early  summer,  instinctively  fly  to  the 

>rth  or  northwest,  and  do  not  extend  to  do  damage  farther  east.  Those, 
),  which  acquire  wings  later  in  the  summer  in  more  northerly  iegionS| 
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and  which  fly  more  to  the  south,  never  extend  any  great  distance  east  of 
where  they  hatch ;  tliose  developing  on  tlie  eastern  confines  of  the  si)ecie8* 
range  (see  map)  passing  soiithwestwardly,  and  those  bom  toward  the 
mountains  soutlieastwardly.  In  1875,  a  few  stragglers  were  carried  as 
far  as  the  center  of  Missouri,  by  being  swept  into  the  Missouri  River, 
and  dnftiiig  on  logs  and  chips  during  the  annual  rise  in  Jnl}^  Bat 
whenever  S(!attering  individuals  are  cjirried  in  this  or  any  other  way 
beyond  the  eastern  limits  we  have  laid  down,  they  soon  perish.  Most 
of  them  are  diseased  or  disabled,  and  if  they  lay  eggs,  these  hatch  in  tlie 
autumn  and  perish  at  the  approach  of  A\inter. 


REMEDIES  AND  DEVICES  FOR  DESTRUCTION. 

In  this  chapter  we  shall  treat  of  the  available  means  to  be  employed 
either  for  the  destruction  of  the  Rocky  Moimtain  locust  in  one  state  or 
another  or  for  preventing  its  injuries.  The  instructions  of  the  former 
character  will  apply  more  especially  to  what  we  have  termed  the  Ton- 
porary  region,  or  that  more  fertile  countrj'  subject  to  occasional  visita- 
tion, but  in  which  the  insect  is  not  indigenous ;  the  suggestions  of  the 
latter,  to  what  we  have  called  the  Pennanent  region. 

During  the  summer  of  1877,  we  I'eceived  a  number  of  plans  and  sug- 
gestions for  the  destruction  of  the  locust ;  some  of  them  direct,  othen 
through  the  Department  of  the  Interior.  Many  of  these  were  sent  1^ 
persons  having  no  experience  whatever  with  the  insect,  and  were  pnrdj 
theoretical  or  \isionary ;  while  others  were  intended  to  grataitoosly  ad- 
vertise some  pet  patent  nostrum.  We  have  taken  notice  of  those'only 
which  gave  some  promise  of  possible  usefulness.  Of  the  machines  and 
devices  for  destruction  submitted  to  us,  we  have  endeavored,  as  flar  u 
time  would  peiinit,  to  personally  examine  and  test  in  the  field  all  sncfa 
as  appeared  worthy  of  trial :  and,  where  personal  attention  could  not  be 
given,  to  have  such  test  made  by  competent  parties.  We  shall  illustmta 
or  describe  all  which  came  under  our  notice  that  are  in  any  way  wcathy 
of  consideration. 

The  means  to  be  employed  for  the  destruction  of  this  pest  verj*  natu- 
rally fall  into  five  divisions:  1.  Encouragement  of  natural  agencies,  i 
Destniction  of  the  eggi!>,  3.  Destruction  of  the  young  or  unfledged  insects. 
4.  Destruction  of  the  mature  or  winged  ins(H?ts.    5.  Preventive  measnrei 

encoueage:ment  op  natuual  agencies. 

While  little  i>ractically  can  be  done  by  man  to  further  the  multipli- 
cation of  the  more  minute  enemies  of  the  locust,  mucli  may  be  done  to 
jrote(»t  and  to  promote  the  multiplication  of  the  larger  animals,  e*pe 
•ally  the  birds.    These  should  be  protected  by  most  stringent  laws,  firmly 
irried  out,  restraining  the  wanton  destniction  too  oiten  indidged  in  by 
sportsmen  and  others.    Some  of  the  States  interested  in  tliia  qu     tf» 
lave  of  late  years  passed  good  laws  for  the  protection  of  these  featue 
Hends,  but  the  laws  are,  unfortunately,  too  often  a  dead  letter  for  warn 
•'  ^nfn  ^<^n^ent.    One  of  the  most  effectual  and  successful  ways  of  pro* 
.oLu^^  ...  1  encouraging  many  of  the  smaller  birds  is  to  ofl*er  a  rewari 
:or  i»n wks.    This  has  been  done  with  very  beneficiid  results  in  ColoradcH 
/    -.1,^    ^io^aa  vf\i\]r  lo  w41  to  follow  her  example. 
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DESTBUOnON  OF  THE  BOOS. 


Clie  destmctiou  of  the  eggs  has  beeu  followed,  iu  the  older  comibies 
the  East,  siuce  Pliny's  time,  and  has  loug  beeu  recognized  iu  Europe 
1  Aaia  as  oue  of  the  most  efficacions  nieaus  of  averting  loctist  ii^ur;^'. 
ese  egga  ai-e  laid  in  masses,  just  beneath  the  surface  of  the  gromid, 
doui  to  a  depth  of  more  than  an  inch ;  and  we  have  already  considered 
!  character  of  soil  and  the  sites  preferretl  by  the  females  in  laying  tliem. 
years  like  1874  and  187G  we  have  known  favorable  locations,  for  many 
adreds  of  scjoare  miles,  so  thickly  Bu^pUed  with  these  eggs,  that  scarcely 
inch  of  the  soil  could  be  stirred  without  exposing  them.  As  a  rule, 
i  dead  bodies  of  the  locusts  strewn  about  the  ground  in  autunm  are  a 
}d  indication  of  the  presence  of  eggs  in  such  groiuid,  though  the  eggs 
y  often  be  abundant  without  this  indication.  The  means  to  be 
ployed  in  destroying  locust-eggs  may  be  considered  under  the  follow- 
:  divisions:  1.  Harrowing;  2.  Plowing  or  spading ;  3.  Irrigation;  4. 
unping;  5.  Collecting.' 

<  There  are  many  qaestious  respecting  the  manner  in  which  the  eggs 
this  locust  are  ^ected  under  (Ufferent  conditions,  which  arc  of  intense 
ical  interest,  and  which  are  fireqnently  discussed  with  no  definite 
it  being  arrived  at,  and  no  positive  conclusion  drawn.  Such  me,  for 
p  e,  the  influence  of  temperature,  moisture,  and  dryness  upon  them : 
t  3tB  of  exposing  them  to  the  air;  of  breaJcing  open  the  pods;  of 
m  Qg  or  plowing  them  under  at  different  depths;  of  tnuuping  npou 
I.  Eveij-thing,  in  short,  that  may  tend  to  destroy  them  or  prevent 
onng  locusts  hatching  is  of  vital  importance." 

'ith  a  view  of  settling  some  of  these  questions,  and  in  the  hope  of 

ling  ocmcluslons  that  might  prove  valuable,  Mr.  Riley  carried  on,  at 

t  Louis,  during  the  winter  of  187G--'77,  a  series  of  experiments,  some 

kvhich  we  shall  report,  in  their  proper  connection,  as  they  were  origi- 

ly  recorded. 

)y  reference  to  the  following  meteorological  table,  the  exact  tempera- 
e  at  any  of  the  dates  mentioned  may  be  ascertained : 

T^wtprraturt  at  SaM  Louii,  Ho.,  ofvlnttr  of  187C-^77. 
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1.  Haerowing  IK  THE  AUTtTMK.— To  appreciate  flilly  \Sm  effiect  on 
the  eggs  of  hairowiug  in  tlte  aatumn,  it  is  necessary  to  Tmdentand  in 
what  manner  they  are  attectcd  by  freezing  and  thawing,  as  well  aa  \fS 
exposure. 

Experiments  to  test  the  effects  of  alternately  freezing  and  fAatoitijr.— The 
eggs  in  tlio  following  series  of  experiments  Trere  obtained  early  in  Ko- 
vembcTj  at  Manhattan,  Kans.,  under  simUai-  conditions.  Tl^  ifoe 
mostly  ID  a  diiid  state  at  the  tinie,  and  none  bnt  good  and  perfect  mUBU 
were  nsed.  They  were  all  carefully  placed  in  tlie  normal  position  at  Hk 
surface  of  the  ground,  in  boxes  that  could  be  easily  removed  ftom  plan 
to  place.  The  experiments  commenced  November  10, 1870,  and  endtd 
in  April,  1877.  During  Xoveniber  and  December  the  weather  uti 
severe,  while  during  Jauiiarj-  and  Febniarj-  it  was  largely  mild  and 
genial  for  the  season.     In  March  again  there  was  much  firosL 

The  temperatnFc  in  the  office,  into  which  all  the  eggs  when  not  exposed 
were  brought,  rangeil  during  the  day  from  05°  to  70°  P.,  rarely  toA- 
ing  to  75°.  During  the  night  it  never  dropped  below  40°,  and  a^'eraged 
about  550, 

ExperimtntX.. — Fifty  oeg-moHseB  u-ctv  cxiiosed  fai frost  from Noremlxsr  10  to  JaontfT 
.0,  DUil  then  taken  iuduorH.  In  twenty  ilnys  tliey  comiuenced  Latching,  and  contiiuird 
"  'lo  80  for  thlrly-eiRlit  dnja  tliereaftiT. 

^/wrintenlS,— Fifly  i'KK-iuaiM>!>tespoi)eil  at  tlic  MUiio  time  to  frost.  Brought  tndom 
.  >eceinl>CT  10.  On  Dcccmlior  HI  they  njmiiieiiccil  hatching  nnmeroiuly,  ud  «n- 
inucd  to  batch  till  the  lOthofJiuiiitiry,  1877,  when  thvromainiler'weTeexpcwBd  ion 
'he  weather  l>oin);  HnhRcquently  mild,  aomo  hulclicil  on  each  warm  d*y  until  tkesU- 
tone  hatched  thereafter,  uud  iii>on  ex  am  in  at  ion,  quIiiieriQeiktly,  all  -were  loond  to  bite 

''•wimenl  ft. — FiiH-  ef;)r-maHses  expomxl  nt  same  lime.  Brought  indoon  Deceuht 
tept  tbcTD  till  the  '£ii\  without  any  of  them  hatching.    Expoind  agsin  tat  tlDN 

cks,  nud  then  hroiiglit  iiidnoni  on  the  13th  of  .Taun.i^.  Thojr  commeiuwd  IibIeIbK 
iikO  days  thereafter,  and  cuntiiiueil  till  tlie  39th.  SiiuBeciuent  oxiiiiiluttion  ihoiR" 
*■"!  all  to  have  liatchoil. 

iirw-'nen'   1     Onp  huuttred  egg-pods  exposed  at  the  saitie  time,  hut  aUBUtttf 
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bionght  indoors  and  exposed  again  every  fourteen  days.  Some  commenced  hatohins 
doling  the  second  term  indoors ;  others  continued  during  the  warm  days  of  the  third 
exposure,  and  all  had  hatched  by  the  sixth  day  of  tho  third  term  indoors. 

Experiment  5. — ^A  lot  of  one  hundred  egg-mosses  alternately  exposed  and  brought  in- 
doors ever^r  week.  During  the  first  four  terms  of  exposure  they  were  ccatinuously 
frozen,  while  during  the  next  four  the  weather  was  frequently  mild  enough  to  permit 
hatching.  They  iirst  began  to  hatch  during  the  fourth  term  indoors,  and  continued 
to  hatch,  except  during  the  colder  days  when  exposed,  until  the  seventh  term  indoors, 
during  which  the  last  ones  escaped. 

Ej^periment  6. — Many  hundred  egg-masses  kept  outdoors  the  whole  time,  first  com- 
menced hatching  March  3,  and  continued  for  thirty-eight  days  thereafter. 

Experiment  7. — Many  hundred  pods  kept  indoors  till  December  15,  and  hatching  from 
November  28  up  to  that  time,  were  then  exposed,  and  continued  to  hatch  whenever 
the  weather  permitted  up  t.o  April  10, 

Ejmeriment  8. — ^A  lot  of  one  hundred  pods  that  had  been  hatching  indoors  from  No- 
vember 19  were  exposed  to  frost  January  15,  and  brought  indoors  again  January  28. 
where  they  continued  hatching  till  February  10.  Every  one  was  subsequently  found 
to  have  hat<;hed. 

Experitnent  9. — A  lot  of  one  hundred  under  same  conditious  as  in  Experiment  8,  up 
to  January  28.  They  were  then  exposed  again  and  brought  indoors  February  16,  when 
they  commenced  hatching  and  continued  to  do  so  till  tne  27th.  All  were  found  sub- 
sequently to  have  hatched. 

Two  important  conclusioiis  are  deducible  from  the  above  exx>eTiments. 
First :  The  eggs  are  far  less  susceptible  to  alternat<^  freezing  and  thaw- 
ing than  most  of  us,  from  analogy,  have  been  inclined  to  believe.  Those 
who  have  paid  attention  to  the  subject  know  full  well  that  the  large  pro- 
portion of  insects  that  hibemato  on  or  in  the  ground  are  more  injuri- 
ously affected  by  a  mild,  alternately  freezing  and  thawing  winter  than 
by  a  steadily  cold  and  severe  one,  and  the  idea  has  quite  generally  pre- 
vailed that  it  was  the  same  with  regard  to  our  locust-eggs.  But,  if  so, 
then  it  is  more  owing  to  the  mechanical  action  which,  by  alternate  ex- 
pansion and  contraction  of  the  soil,  heaves  the  pods  and  exposes  them, 
titan  to  the  effects  of  the  varying  temperatiu^es.  Second:  That  suspended 
development  by  frost  may  continue  with  impunity  for  varj'ing  periods 
after  the  embryon  is  fully  formed  and  tlie  young  insect  is  on  the  verge 
of  hatching.  Many  persons,  having  in  mind  the  well-known  fact  that 
birds'  eggs  become  addled  if  incubation  ceases  before  completion,  when 
onoe  commenced,  would,  from  analogy,  come  to  the  same  condusion  with 
regard  to  the  locust-eggs.  But  ansdogy  here  is  an  imsafe  guide.  The 
eggs  of  insects  hibernate  in  all  stages  of  embryonic  development,  and 
many  of  them  with  the  larvae  fidly  formed  and  complete  within.  The 
advanced  development  of  the  locust  embryo,  frequently  noticed  in  the 
fall,  argues  nothing  but  very  early  hatching  as  soon  as  spring  opens, 
^eir  vitality  is  unimpaired  by  frost 

Experiments  to  test  tJie  effects  of  exposure  to  the  free  air. — ^The  eggs  in 
the  following  series  were  obtained  at  Manhattan,  Kans.,  in  IS^ovember, 
and  all  under  similar  conditions : 

Emeriment  26. — A  large  numher  of  egg-masses  were  thoroughly  hroken  up  and  the 
single  eggs  scattered  over  the  surface  of  the  ground  outdoors  early  in  December.  By 
the  23d  of  February  all  had  x>eri8hed,  and  most  of  them  had  collapsed  and  shriveled. 

Experiment  27. — ^A  large  number  of  pods  were  partly  broken  up  and  exposed,  as  in 
£xx>eriment  26.  On  the  10th  of  March  the  outer  eggs  were  mostly  dead  and  shrunken, 
but  a  few  of  the  protected  ones  were  yet  plump,  the  embryon  well  advanced  and  ap- 
parently sound.    Placed  in  earth  they  subsequently  hatched. 

Experiment  2d. — ^A  lar^e  number  of  unbroken  pods  were  exposed  under  similar  con- 
ditions as  in  the  preceding  exx>eriments.  By  March  10  fuUy  three-fourths  of  the  eggs 
had  perished,  and  b^  April  1  aU  had  perished. 

£liyerim«it29.— Fifty  egg-masses  were  kept  indoors  in  an  open-mouthed  bottle  in 

{lerfcctly  loose  and  dry  earth  from  November  6.    Fully  eight  per  cent,  of  the  eggs  ha<l 
iatche<l  by  December  28,  when  hatching  ceaseil,  and  a  subsequent  examination  showed 
the  rest  to  have  shrunken  and  perished. 

It  is  very  evident  from  the  above  experiments  that  we  can  do  much 
more  to  destroy  the  eggs  by  bringing  into  requisition  the  universally 
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utilizable  air  than  wc  can  by  the  use  of  water,  which  will  be  presen^ 
considered.  The  breaking  up  of  the  mass  and  exposure  of  the  mdivid- 
ual  eggs  to  the  desiccating  effects  of  the  atmosphere  effectnally  destroys 
them,  and  when  to  this  is  added  the  well-known  fact  that,  thus  ezpoaed, 
they  are  more  liable  to  destruction  by  their  numerous  enemies,  we  see 
at  once  the  importance  of  this  mode  of  coping  with  the  evil. 

Harrowing  in  the  autumn,  then,  or  during  diy,  mild  weather  in  euly 
winter,  will  prove  one  of  the  most  eflfectual  modes  of  destroying  the  eggs 
and  preventing  future  in jurj",  wlierever  it  is  available.  It  should  be  en- 
forced by  law,  as  wc  shall  presently  suggest  in  considering  legislative 
action,  whenever  the  soil  in  any  region  is  known  to  be  abundantly  stooked 
-with  eggs.  A  revohing  harrow  or  a  cultivator  will  do  excellent  service 
in  tliis  way,  not  only  in  the  field,  but  along  roadways  and  otJier  bare  and 
imcultivated  plac<»s.  The  object  should  l)e,  not  to  stir  deeply,  but  to 
scarify  and  pulverize  a^  much  as  possible  the  soil  to  about  the  oepth  oif 
an  inch.  AVhere  the  cultivator  is  used,  it  would  be  well  to  pass  over  tb6 
ground  again  with  a  drag  or  a  brush  harrow  for  this  purpose.  Smne  of 
our  correspondents  have  urged,  and  with  some  reason,  that  wherevitf 
land  can  conveniently  be  prepared  to  induce  the  females  to  oviposit  in 
it,  as  by  ])lowing  and  then  rolling  when  the  insects  are  beginning  to 
breed,  sucli  ])roparations  should  be  made.  A  subsequent  harrowing  iriD 
be  the  more  easy.  In  practice,  this  method  will  not  often  be  adopted, 
because  it  will  i)ay  only  under  exceptional  circimistances. 

We  give  here  a  few  of  tlie  views  of  correspondents  on  the  snbjeefe  of 
harrowing  expressed  during  the  past  year: 

Harrowing  has  been  tried  with  saccens,  especially  wheu  fowls,  ewino,  d:4;.,haT6bMn 
given  access  to  the  ground.  In  one  case,  a  piece  of  two  acrott  was  entirely  freed  fltn 
the  eggs  in  this  way. — [Kobt.  MiUikeu,  £mi>oria,  Kans.,  September  15, 1877. 

Harrowing  the  ground  in  the  fall  is  always  beneficial:  it  brings  many  a£  tiieMgi 
to  the  surface,  where  they  are  picked  up  by  birds  and  fowls  and  otnerwiae  destnyeo^ 
[E.  Snyder,  Atchison,  Kans.,  Juno  26, 1877. 

The  reports  of  the  results  of  this  latter  method  of  destruction  are  confliotliif  ,  viry^ 
ing  according  to  the  care  expended  upon  the  work,  the  lateness  of  the  seaaonH  which 
it  was  done,  and  the  accura(ry  with  which  the  results  were  uotice^l. 

In  cases  where  new  breaking  thickly  filled  with  eggs  was  passed  over  once  or  twice 
with  a  sewler  in  November  or  late  in  October,  a  portion  or  the  eggs  "were  left  vodc- 
stroyed,  and  these,  hatching  in  the  spring,  the  young  devoured  the  jgrain  as  fast  Mil 
grew.  In  other  cases  eggs  brought  to  the  surface  late  in  the  fall  retained  their  vitsUtj 
(the  young  were  fully  Ibnued  in  the  eggs)  during  the  winter ;  but  afterward|  whcs 
they  had  been  fully  exposed  in  Februar>'  and  March  to  alternate  heat  and  cold,  wiA- 
out  a  covering  of  snow,  only  a  small  fraction  of  them  could  be  hatched.  In  otfas 
cases,  where  the  number  of  eggs  was  not  excessive,  the  proportiou  of  egss  left  nndA- 
stroyed  after  fall  harrowing  was  too  small  to  cause  (of  themselves)  anysenons  dami^ 
in  the  8])riug.  I^Yom  all  the  inquiries  that  I  have  been  able  to  make  dnring  ths  acfr 
son,  I  am  continued  in  the  statement  made  last  year  that  it  is  desirable  to  Dringtbe 
eggs  to  the  surface  at  the  earliest  possible  moment  after  there  is  any  assnranoe  Hut 
the  laying  season  is  over ;  in  other  words,  they  should  be  exposed  to  the  snnwUlB 
their  contents  are  still  lluid. — [Mr.  Allen  Whitman,  special  assistant. 

Some  eggs  were  harrowed  up  during  mild  weather  in  winter  and  greedily  deroond 
^y  tame  fowls.    Some  egg-masses  that  wore  exposed  in  February  mostly  "iuUdifld.* 

tT.  B.  Brown,  Guilford,  Kans. 

'Inrrowing  the  ground  in  the  fall  is  good ;  every  egg-mass  that  is  broken  or  tiroii||i( 
(he  top  is  used  up.    Last  fall  was  an  unusually  wet  one.  and  great  numbers  of  ccgl 

.r<>  "T^'>qrthcd  by  the  rains,  and  I  will  venture  to  say  tliat  or  the  egg-masies  wt 

x>LK  (     va^hed  out  not  one  ever  has  or  will  hatch.    Uncovering  the  en-nuMMt  it 

•^'^  fall  is  fatal  to  them  all.— [A.  H.  Gleason,  Little  Sioux,  Iowa,  May  21, 1877. 

^'     '■'ant  to  get  the  young  to  hatch  as  soon  as]H)ssible  in  the  spring,  and  then  goit 
i.v.ii    « ith  the  '*  'hopper  dozer''  determinedly  and  unitedly,  and  we  can  destxoy  t!Bc& 

"o  that  cud  I  l>elieve  harrowing  is  to  l>e  recommended  for  several  reasons ;  fint^muv 

he  eggs  are  spoiled  by  the  sun  and  weather;  secondly,  the  birds  can  get  attbea 

cter  and  devour  millions  of  them ;  and,  thirdly,  those  that  are  not  destioyed  ha^ 

M-ly  a'^'i  can  be  killed  before  the  vegetation  gets  too  rank,  as  afterward  it  ia  fv  moil 
.iflfi^Mi     -^  -oT-*iirA  f>''*in.-  r.T  T  ftpUfxr  galut  Cloud,  Minn.,  Jnxie7|  1877. 
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I  liATe  only  one  instance  of  harroTcing  the  ground  in  fall.  My  nearest  neighbor  put 
in  a  piece  of  new  breaking  with  rye,  iirst  using  seeder  and  then  harrow.  The  result 
now  stands  that  the  rye  is  good  and  bat  few  'hoppers.  The  eggs  were  raked  out  almost 
or  quite  as  thickly  as  the  grain  sown,  and  they  were  much  tnicker  Just  beneath  the 
loose  top  soiL  The  nature  of  our  soil  is  a  olay  loam — ^yellow-clay  subsoil.— [John 
Wise,  Nebo,  Platte  County,  Nebr.,  May  5, 1877. 

2.  Plowing. — ^Next  to  harrowing  this  is  one  of  the  most  generaDy 
available  means  possessed  by  the  farmer  of  dealing  with  locust-eggs, 
and  it  is  well  to  folly  understand  how  it  may  be  made  most  effectual  in 
destroying  them. 

Experiments  to  test  the  effects  ofbicryingat  different  depths^  and  of  press- 
ing the  soil. — ^The  following  series  of  experiments  was  made  with  eggs 
obtained  at  Manhattan,  Kaus.,  early  in  November,  and  similar  in  condi- 
tiou  to  those  in  the  first  series.  Large  tin  cylindrical  boxes,  made  of 
different  depths,  and  varying  from  4  to  8  inches  in  diameter,  were  used ; 
and  in  order  to  nasten  the  result  they  were  kept  indoors  at  the  tempera- 
ture already  mentioned.  The  soil  in  all  the  boxes  was  finely  comminuted 
and  kept  in  uniform  and  moderately  moist  condition.  It  was  gently 
pressed  with  the  fingers,  so  as  to  approach  in  compactness  the  smface- 
soil  of  a  well-cultivated  garden.  In  each  instance  the  eggs  were  placed 
in  the  center  of  the  box.  A  large  number  of  eggs  were  buried  at  dif- 
ferent depths  outdoors  where  they  were  under  natural  conditions  of  soil- 
pressure  and  temperature.  The  soil  was  a  tolerably  stiff  yellow  clay, 
and  was  pretty  well  compacted  by  many  heavy  rains,  after  the  fipost  was 
thawed  out  The  results  of  the  outdoor  experiments  comport  with  those 
made  in  the  boxes.  The  eggs  being  placed  at  every  depth  from  1  to  18 
inches,  and  each  batch  cov^^  with  a  wire  screen,  the  result  was  accu- 
rate^ determined.  All  at  1  inch  below  the  sur&ce  hatched ;  about  one- 
third  of  those  at  2  inches  managed  to  escape,  and  none  from  any  greater 
depth.  Examined  May  12,  they  had  hatched  down  to  a  depth  or  12  in- 
ches, and  worked  their  way  upward,  and  horizontally,  seldom  extending 
more  than  1  inch  in  the  former,  or  more  than  2  inches  in  the  latter  direc* 
tion.  Most  of  those  at  greater  depths  were  at  that  time  unhatched.  In 
looser  soil  they  would  doubtless  have  managed  to  push  somewhat  farther. 

Experiment  30. — ^Ten  egg^-masses  were  PJ[^accd  just  1  inch  below  the  surface  in  the 
center  of  a  box  4  inches  in  diameter.  The  young  began  to  apx>ear  January  30,  wheu 
it  was  noticed  that  every  one  came  up  at  the  side  of  the  box,  between  the  earth  and 
the  tin,  where  there  was  more  or  less  shrinking  of  the  former  from  the  latt^.    Upon 

C nesting  the  eiurth  more  lirmly  around  the  bonier,  the  issuing  of  the  young  ceased, 
pen  examining  the  c^gs,  March  7,  it  was  found  that  they  had  aU  hatched.  A  few  of 
the  youn^  were  still  alive,  and  eiideavoriug  to  escape ;  the  rest  had  died  in  the  effort. 
They  had  made  no  progress  upward  throng  the  pressed  surface,  but  had  pushed  hori- 
gontally  as  the  looser  earth  permitted. 

Experiment  31. — From  ten  egg-masses,  placed  2  inches  beneath  the  surface,  the 
Tonng  commenced  issuing  firom  tne  sides,  as  in  the  preceding  experiment,  Januaiy  31. 
Kone  issued  directly  through  the  surface  of  the  soil,  and  none  issued  after  the  border 
was  pressed  more  iirmly  to  the  tin.  Subsequent  examination  showed  the  soil  pene- 
trated in  devious  directions,  but  none  of  the  insects  had  reached  higher  tlum  within 
three-quarters  of  an  inch  of  the  surface. 

Experiment  32. — ^Ten  egg-masses  placed  3  inches  below  the  surface.  The  young  be- 
gan, January  31,  to  issue  from  the  sides,  as  in  Experiments  30,  31.  Upon  pressing 
the  ground  more  firmly  around  the  borders,  none  afterward  issued,  and  subsequent 
examination  showed  that  the  young  had  tunneled  the  earth  in  tortuous  passaj^es  to- 
ward the  sides,  and  periled  there,  without  reaching  nearer  than  within  an  mch  of 
the  surface  in  the  middle  of  the  box. 

Experiment  33. — Ten  egg-masses  placed  6  inches  below  the  surface.  On  February  1 
the  youns  commenced  to  issue,  as  in  the  preceding  exiieriments,  from  the  side,  and 
continued  to  do  so  till  the  4th,  when  the  earth  was  pressed  more  closely  to  the  tin. 
None  issued  afterward.  Subseciuent  examination  showed  that  some  had  succeeded  in 
working  their  way  upward  through  the  soU  to  within  2  inches  of  the  surface ;  but 
most  had  reached  the  sides,  and  there  coUected  and  perished  between  the  tin  and  the 
soiL 
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Other  experiments,  made  iu  glass  tubes  where  the  movemeuts  of  tbe 
insects  could  be  wat<*lie(l,  all  produced  r(»sults  similar  to  those  above 
given;  and  all  point  to  the  conclusion  that  where  the  iiewly-hatchcd in- 
sect has  not  the  natural  channel  of  exit  (previously  described)  which  was 
prepared  by  the  mother,  it  must  inevitably  iierish  if  the  soil  be  moder- 
ately compact,  unless  cracks,  lissui*es,  or  other  channels  reaichiug  to  the 
surface  are  at  hand. 

"The  actual  experience  as  to  deep  plowing  under  of  the  eggs  is  some- 
what conflicting,  and  in  some  light,  dry  soils  a  good  number  of  them 
will  hatch  hite  if  tunieil  under  a  foot;  yet,  from  our  own  obser\'atioD8, 
and  a  vast  amount  of  experience  gatherecl  together,  we  recommend  it 
as  profitable.  If  delayed  till  spring,  it  should  be  done  just  as  the  yonng 
begin  to  hatch,  as  it  is  then  most  electual.  The  plowing  will  be  6ffectnu 
according  as  the  soil  is  ])orous  or  tenacious,  aiul  accordhtg  as  the  twrfate 
is  afterward  compressed  by  luirrowing  and  rolling.  From  the  exijerimentB 
already  recorded,  it  is  obvious  that,  all  other  things,  being  equal,  a  iJow- 
ing  of  four  to  six  inches  will  prove  more  eftectual  in  spring,  if  the  grooDd 
be  subsequently  han^owwl  and  rolled,  than  deeper  plowing  with  no  Bob- 
sequent  comminution  and  compression." 

The  exi)erience  prior  to  1877  is  on  record  in  various  pablications;  but 
that  of  1877  was  most  valuable,  because,  in  many  instances,  towndup 
meetings  were  held  the  previous  autiunn  to  provide  for  combined  action 
in  the  ]>lowing  up  of  roadsides  and  other  public  places  where  eggs  had 
been  laid.  As  may  be  seen  by  Mr.  Whitman's  report^  the  good  effects 
of  plowing  the  eggs  under  deeply  was  very  marked  in  Minnesota,  where- 
ever  the  work  was  thoroughly  done.  Even  when  turned  under  to  a 
depth  of  five  or  six  inches,  the  hatching,  if  it  occurred  at  all,  was  too 
late  to  cause  any  fear.  ^^  Eggs  plowed  under  in  corn-land  were  found  to 
be  unhatched  up  to  the  iSlst  of  June,  but  when  brought  to  the  snifice 
they  hatched  at  once;  and,  without  any  question,  large  numbers  of  eggs 
turned  under  in  heavy  grounds  never  hatched  at  all.  At  any  rate,  it 
ought  to  be  learned  from  the  present  year,  that,  \iith  a  good  growth  rf 
wheat,  we  have  nothing  to  fear  from  locusts  that  come  struggling  forth 
during  the  month  of  June." 

The  following  experiences  of  con^espondents  are  wortliy  of  record  here: 


I  plowed  my  orchard  in  the  last  days  of  March)  and  last  week  I  was  plowing 
potatoes  and  I  plowed  out  a  good  many  'hopperd,  and  iu  two  or  three  miniitei  thrr 
would  kick  out  and  jump.  I  don't  know  how  long  thoy  can  live  in  the  ground,  Initl 
don't  thiitk  they  can  get  out  when  they  are  plowed  under. — [C.  G.  Brooluy  Ghfiityrahi 
Montgomery  County,  Kansas,  Juno  16,  1877. 

Tho  cifect  of  plowing  under  tho  eggs  quite  deeply  at  any  time  before  hatching,  eitiiff 
in  tho  fall  or  spring,  haH  be(^n  to  retard  tho  hatching  and  give  birds  and  other  enorin 
a  better  chance  to  destroy  them  as  they  hatched.  1  think  many  never  see  the  smte 
that  arc  turned  down  with  tho  plow. — [Kobt.  Milliken,  Emporia,  Kans..  September  ISb 
1877. 

Deep  idowing  is  hero  tlie  most  effectual  way  of  destroying  the  eggs.— [J.  G.  MeCfnH^ 
Audubon,  Minn.,  Juno  20,  1877. 

I  and  my  brother  plowed  a  piece  of  land  last  fall  that  tho  'hoppers  had  laid  tkor 
eggs  in,  and  not  ono  per  cent,  hatched  out.    Timo  of  plowing,  September  9;  depth  of 
>lowing,  6  inches;  nature  of  soil,  sandy  loam. — [Thomas  Nixou,  Argyle,  Smmtf 
'•'-'inty,  Kansas,  November  5,  1877. 

rno  land  plowed  early  last  fall  by  my  neighl)or,  Thomas  Bennett,  was  snbseqnaitff 
illed  with  eggs,  lie  dragged  and  sowed  it  with  wheat.  It  is  now  ihll  of  locnstSi  Ifr' 
L.  Burch,  another  neighbor,  plowed  late,  and  he  has  no  locusts.  My  brother's  ftn 
"as  one-half  plowed  early,  the  other  half  late.  The  former  hatehc<l  many  locnit^tte 
"tter  none. — [Seth  Kenny,  Morristown,  Minn.,  June  9, 1877. 

^^e  plowed  our  land  before  many  of  the  'hoppers  had  liatched.  It  is  high,  mOiBf 
•1  1,  with  considerable  sand,  and  considerably  worn  from  continned  cropTOng  for  H 
'ears.  We  plo^-"»'i  about  15th  of  May.  The  largest  liatch  of  the  'hoppers  m  any  flW 
>ay  wai)  May  2*  'hey  continued  to  h\\M\  in  considerable  quantities  np  to  Jue  li 
^'>tnn  fi      , c  *oi       I  <>nr  > iu  /I  o  ♦/» .    gut  tlic  most  dlsagieeable  part  of  it  remains  to  !• 
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told.  Jano  21  (tho  season  was  late  for  com)  we  commenced  to  cultivate  our  corn,  and 
immediately  the  younc  'hoppers  came  out  by  millions.  We  have  about  twenty-four 
acres  of  com  in  one  field,  and  in  the  aggregate  they  make  an  '^  exceeding  great  army." 
8tx  acres  of  this  com  was  on  timothy  soil,  that  was  very  full  of  eggs.— [i^td,  July  2, 
1877. 

Plowing,  when  properly  done,  is  almost  perfect  destruction  to  the  eggs. — [J.  W- 
BflHgby,  Tabor,  Clay  County,  Kansas,  May  10, 1877. 

l£>  far  as  I  can  judge  from  my  own  experience  and  from  observation,  plowing  the 
egg^  under  in  the  spring  has  destroyed  most  of  them. — [T.  C.  Wells,  Manhattan,  Eans., 
Juie  87, 1877. 

Plowing  under  only  preserved  the  eggs  to  be  hatched  whenever  a  favorable  oppor- 
tunity presented. — [£.  Snyder,  Atchison,  Kans.,  June  26, 1877. 

Yesterday  I  examined  a  field  closely  that  had  been  plowed  under  in  early  spring.  I 
found  thousands  of  nests  of  eggs  hatched  out  and  tho  young  ones  dead,  havmg  been 
unable  to  work  their  way  out  of  the  ground.  There  are  many  such  instances  here. — 
[8amL  Aughey,  Lincoln,  Nebr.,  May  4, 1877. 

Believing  it  to  be  the  duty  of  every  ^ood  citizen  to  contribute  all  the  information  he 
may  possess  in  relation  to  the  destruction  of  the  locusts,  I  will  send  you  the  practical 
experience  of  an  observing  farmer  in  this  vicinity.  In  the  spring  of  1875,  when  the 
grasshopper  committed  such  ravages  in  Western  Missouri,  William  R.  Hombuckle 
relates  that  he  had  occasion  to  break  up,  for  com,  a  field  that  was  in  clover  the  year 

SreviouB  (1874),  upon  which  the  locust-eggs  were  more  than  usually  thick.  He  plowed 
eeply  the  first  of  April  and  turned  tho  eggs  under  so  deep  that  tht^y  never  hatched, 
or,  if  they  did  hatch,  he  never  saw  the  locusts  afterward.  He  thinks  ho  plowed  some 
eight  or  nine  inches  deep.  The  use  of  cultivators  never  disturbed  the  eggs.  He  ex- 
amined the  ground  often  during  the  season  and  found  only  the  old  eggs  and  no  'hop- 
-pm.  One  portion  of  the  clover-field  he  failed  to  break  until  the  eggs  were  hatched.  In 
this  tho  young  locusts  came  so  thick  as  to  make  the  ground  black,  and  while  they  were 
yet  small  he  mmed  them  under  like  the  eggs,  in  the  first  instance.  He  saw  very  few 
of  them  afterward. — [Jno.  B.  Womall,  Kansas  City.  Mo.,  January  23, 1877. 

If  the  eggs  are  plowed  under  very  deep  in  the  fall,  I  believe  many  will  fail  to  hatch 
or  the  young  will  not  reach  the  sunaco  when  hatched.  They  should  be  thrown  under 
about  six  inches  in  sandy,  loose  soil.  Spring  plowing  has  done  but  little  if  any  good. 
It  only  causes  them  to  hatch  later  in  the  season. — [A.  H.  Gleasou,  Little  Sipux,  £>wa, 
May  21, 1877. 

Deep  fall  plowing  seems  to  have  destroyed  many  of  the  eggs.  Every  piece  of  break- 
ing that  was  not  fall-plowed  suffered  severely ;  that  which  was  plowed  and  harrowed 
in  tho  fall  did  not  suffer  much. — [W.  J.  Newell,  Athol,  Iowa,  July  2, 1877. 

Spring  breaking  of  our  lands  remained  perfectly  good  till  upturned  by  second  plow- 
ing oile  month  to  six  weeks  later.— [Jas.  Moore,  Bastrop,  Tex.,  May  8, 1877. 

Deep  plowing  jetarded  hatching.  After  all  others  were  hatohed  the  deeply  plowed 
land  was  stirred,  which  brought  on  a  new  crop. — [G.  B.  Brown,  Guilford,  Kans. 

Plowed  in  October,  1876 ;  sowed  to  rye  in  November,  on  bottom  land,  but  gravelly ; 
cut  the  rye  second  week  in  July  (prematurely)  because  of  drought.  As  soon  as  the 
lye  was  cut  the  locust-eggs  hatched  in  large  quantities. — [Expenence  of  M.  K.  Lever- 
son,  of  Leverson's  ranch,  Colorado.  From  all  we  can  learn  the  eggs  were  not  turned 
imder  deeply.] 

3.  Ibbigation. — ^This  is  feasible  in  mnch  of  the  country  subject  to 
locust  ravages,  especiaUy  in  the  mountain  regions,  where,  except  in  ex- 
ceptionally  favorable  locations,  agriculture  can  be  successfully  carried 
on  only  by  its  aid,  and  where  means  are  already  extensively  provided 
for  the  artificial  irrigation  of  large  areas.  Where  the  ground  is  hght  and 
porous,  prolonged  and  excessive  moisture  will  cause  most  of  tiie  eggs  to 
perish,  and  irrigation  in  autumn  or  in  spring  may  prove  beneficial.  Tet 
the  following  experiments  prove  that  it  is  by  no  means  as  efiectual  as 
is  generally  believed,  and  as  most  writers  have  assumed  to  be  the  case. 

Experiments  to  test  the  influence  of  moisture  upon  the  eggs. — ^The  follow- 
ing series  of  experiments  was  made  with  eggs  also  brought  from  Man- 
hattan, Kans.  They  were  dug  up  in  December,  and  were  sound,  and 
much  in  the  same  condition  as  those  in  the  preceding  series. 

The  water  in  all  but  the  last  three,  or  Exi)eriment8  23,  24,  and  25,  was 
kept  in  the  ofiice  at  the  temperature  already  stated,  and  changed  only 
when  there  was  the  least  tendency  to  become  fouL  In  the  alternate  sub- 
mergence and  draining,  the  eggs  were  submitted  to  the  most  severe 

19  A 
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hygrometric  changes,  the  warm  atmosphere  of  the  room  having  great 
CScymg  power. 

Escperimcnt  10. — ^Ten  egg-masses  kept  under  water  in-doors  froxn  Deoemlier  5  to  De- 
cember 26,  IB/f),  the  water  hecoming  quite  foul.  They  wore  then  removed  to  eaidi 
and  kept  in  a  hatching  temperature.  Tliey  commeuced  hatching  Ja|iuary  U,  1£7, 
and  continued  to  do  so  tUl  Fel)ruary  5 — all  having  hatched. 

Experiment  11. — ^Twenty  egg-masses  kept  underwater  iu-doors  £rom  December  26. 
1876,  till  January  2, 1877;  then  left  dry  till  the  9th;  then  submerged  acain  till  t^A 
l6th,  when  they  wei-o  drained  again.  On  the  20th  eighteen  younjfj  hat^heay  and  oiben 
continued  hatching  till  the  23d,  when  they  were  submerged  again.  From  the  ^i6tli(" 
30th  a  fewhatcht'd  under  water,  successfully  getting  rid  uf  the  poHt-natal  ])ellicle,aiitl 
hving  for  some  hcuirs  afterward  in  the  water.  On  the  30th  thoy  Trere  drained  ajsui). 
and  continued  to  hatch.  On  February  6  they  were  again  immersed,  and  contiiii^Sita 
hatch  on  the  7th.  On  the  15th,  22d,  !^th,  and  March  7  they  were  altemaldiy  (In^aed 
and  immersed;  but  none  hatched  after  Februarj^  7,  and  the  remainder  pxoFed  iqMB 
ozamination  to  have  been  destroyed,  most  of  them  being  qiute  rotten. 

Experiment  12. — Two  egg-masses  taken  from  the  lot  in  esperimout  11,  ou  Fe^kinaif 
7,  and  placed  in  moist  earth.    Every  egg  subsequently  hatched. 

Experiment  13. — Two  egg-masses  taken  from  the  lot  in  experiment  11,  on  Fe)inuET 
22,  and  placed  in  moist  earth.    All  hatched. 

Experiment  14. — ^Twenty  egg-masses  alternately  immersed  and  drained  f  vei^  tvo 
weeks  from  December  26  till  March  6.  None  hatched,  but  three-fbiirths  of  the  epi 
were  at  this  date  sound,  the  embryon  full  formed  and  active  as  soon  as  rclaaped,  Cut 
pale,  and  evidently  too  feeble  to  burst  the  egg-shell.  The  rest  were  killed  and  iDon 
or  less  decomposed. 

Experiment  15. — Two  egg-masses,  after  immcrsiou  for  two  w^ek^  were  placed  ii 
moist  earth.  They  began  liatching  twenty rt  wo  days  afterword,  and  pontinned  te  da 
so  for  six  days.  It  was  subsequently  foimd  that  only  soven  out  pf  £Ll^ty-t^ight  ^ 
had  collapsed  and  failed  to  hatch. 

Experiment  16.^Tw(»  egg-masses  immersed  for  two  weeks  and  drained  for  two  vedp^: 
then  ])laced  in  moist  earth.  Six  days  afterward  they  coiunicnced  batching,  and  cob- 
tinued  to  do  so  for  two  days.  Subsequently  examined,  tweuty-cigh^  out  tif  ^ftf-fiofa 
eggs  had  perishe^l. 


every 

afterward^ 

twenty-three  out  of  tif ly- two  had  perisheil. 


they 

but  none  subsequently  hatched — i\\l  having  rotted  and  dried  up. 

Experiment  Itia.— Two  masses  in  same  conditions  as  in  expenment  Iti  till  Felniif 
27  were  placed  in  moist  earth  and  all  the  eggs  hatched  Mareh  7rrl2. 

Experiment  ID.— Twenty  egg-masses  immei-sed  from  December  26, 1876,  to  JauMRJ 
23, 1877;  then  drained  till  February  20;  then  submerged  again.  They  commencca 
hatching  on  the  6th  of  February,  and  continued  two  days  aifer  the  second  ■dIiiiii>S' 
ence.  On  the  7th  of  starch  but  about  5  per  cent,  had  rotted.  On  March  00  thfl^mK 
drained  again,  but  none  subsequently  hatched,  except  5  eggs  fi-ooi  two  po^satflUi 
placed  in  earth. 

Experiment  20.~Two  egg-masses  immersed  for  four  weeks;  then  drained  ftr  tm 
weeks ;  then  immei*sed  for  one  week ;  then  idacod  in  moist  earth.  They  conmeneiM 
hatching  seven  days  aftenvard,  and  continued  to  do  so  for  six  days.     SubseaiWBtlf 


JO  till  Alarch  7,  when  all  were  found  to  have  hatched,  except  QQe  po^,  wbid^  ^W 
•^tten. 

Jxperiment  22.— Twenty  egg-masst's,  altoniatily  placed  every  five  day*, fiom D(N«b- 
.t-r  26,  ltS76,  in  earth  saturated  with  moist  unhand  ni  earth  which  was  very  ciry.    C 
..cnced  hatching  Fcbruaiy  14,  and  continued  till  March  7,  when,  nxtou  ft^^m"        ^ 
'11  liiwl  hatched,  oxce]>t  nine  of  tlic  \\oi\Sj  whicrh  were  rqtteu. 

'Experiment  "SA, — Twenty  egg-niasscs  immersed  and  exposed  out-doora  Decemi 
;  / 1).    Fro  in  t  ha  1 1  i  me  t  i  1 1 A  ]  uil  9  t  he  w  at  or  was  frozen  and  completely  thawed       -*• 
Ufl'rrcnt  times,  the  vcisscl  containing  them,  which  was  of  glass  a|id  nomitted         "^ 
ight,  several  times  breaking.    The  changes  were  aa  follows:  Frozen  till  r**" 
hen  thawed  till  tl>^     2th;  then  frozen  till  the  13th;  then  thawed  till  the 
w-  f.^^     n     i,n  iyf^^x       hon  -^hawcd  till  February  20;  then  partly  fiosen  i 


THE  BOOKT  MOUOTAnV  LOCUBT.  291 

then  thawed  till  the  26th ;  then  frozen  till  the  STth ;  then  thawed  till  March  5 ;  then 
fFDcen  till  March  10;  then  thawed  till  March  15;  then  frozen  till  the  16th;  then 
tliawMl  till  the  24th ;  then  frozen  till  the  25th.  Examined  on  the  7th  of  March,  only 
one  pod  was  found  rotten ;  the  others  apparently  sound.  On  the  Oth  of  April  all  with 
the  exception  of  twelve  eggs  were  found  rotten,  the  masses  having  become  disin- 
tegrated and  the  eags  for  the  most  part  lying  singly  at  the  bottom. 

Experiment  24. — Two  e^g-masscs  imder  same  conditions  as  in  experiment  23  till  Feb- 
ruary y,  when  they  were  orought  in-doore  and  placed  in  earth.  One  was  dried  up  on 
the  i6tb ;  the  other  commenced  batching  on  the  27th,  an4  when  examined  on  March 
7  all  the  eggs  in  it  were  found  to  have  hatched. 

Ksperiment  25. — ^Two  egg-masses  under  same  conditions  as  in  e^qperiment  23  tiU  Feb- 
ruary 27,  when  they  were  placed  in  earth  in-doore.  Examined  March  7  they  were 
found  sound,  and  near  the  hutching  point.    On  March  20  they  commenced  hat<;hing. 

Experiment  25a. — Two  egg-mosses  under  same  conditions  as  in  experiment  23,  np  to 
Maccn  6,  wore  then  placed  in  earth  in-doors.  They  commenced  hatching  March  23, 
and  continued  till  April  3.  Subsequently  examin^,  but  eight  out  of  the  fifty-fbur 
eggs  were  shrunken  and  dead. 

Krperiment  255. — ^Two  egg-masses  under  same  conditions  as  in  experiment  23,  np  to 
Marcn  27,  were  then  plac^  in  earth,  «s  above.  April  14-20  ten  hatched.  SuhsQ- 
quently  examined,  the  rest  were  found  rotten. 

^xperiviient  25o. — The  twelve  eggs  remaining  April  9  from  experiment  23  were  placed 
in  eartb.  Five  out  of  the  twelve  hatched  April  20-26.  The  rest  were  subsequ^itly 
Ipond  rotten. 

These  experiments  establish  a  few  facts  that  were  somewhat  unex- 
pected. The  insect  is  a  denizen  of  the  high  -and  arid  regions  of  the 
Northwest,  and  has  often  been  observ^ed  to  prefer  dry  and  sunny  places, 
and  to  avoid  wet  land,  for  piu'poses  of  o\ipositing.  The  belief  that 
moistnro  was  prejudicial  to  the  eggs  has,  for  these  reasons,  very  gener- 
ally prevailed.  The  i)0wer  which  they  exhibit  of  retaining  vitality,  and 
of  hatching  under  water  or  in  saturated  ground,  is,  therefore,  veiy  re- 
markable— ^the  more  so  when  viewed  in  connection  with  the  results 
obtained  in  the  succeeding  expeiimeuts.  That  the  eggs  should  hatch 
after  several  weeks'  submergence,  and  that  the  young  insect  should  even 
throw  oif  the  post-natal  pellicle,  was,  to  us,  quite  a  surprise,  and  argues 
a  most  wonderful  toughness  and  tenacity.  After  they  had  been  (hied 
I    i  soaked  for  over  six  weeks,  imder  conditions  that  approach  those  of 

iringt  'wo  fomid  a  good  proportion  of  the  egg^  to  contain  the  ftdl- 
[unned  and  Uving  young,  which,  though  somewhat  slirunken,  and  evi- 
dently too  weak  to  have  made  an  exit,  were  still  capable  of  motion. 
The  water  evidently  retards  hatching.  An  examination  of  the  sub- 
merged eggs  that  itimained  unhatched  long  after  others  liad  hatched, 
whidi  had  been  under  similar  treatment  up  to  a  certain  time,  and  then 
transferred  to  earth,  showed  all  the  parts  to  be  unusually  soft  and  flaccid. 
ret,  when  once  life  has  gone,  the  egg  would  seem  to  rot  quicker  in  the 
water  than  in  the  ground. 

The  results  of  experiments  23-25c  prove  conclusively  that  water  in 
winter-time,  when  sul][ject  to  be  frozen,  is  still  less  injurious  to  the  eggs. 

Altogether,  these  experiments  give  us  very  little  encouragement  as  to 
the  use  of  water  as  a  destructive  agent;  and  we  can  readily  understand 
how  eggs  may  hatch  out,  as  they  have  beeii  known  to  do,  in  marshy  soil, 
or  soil  too  wet  for  the  plow;  or  even  ftom  the  bottom  of  ponds  that  were 
overflowed  during  the  winter  and  spring.  While  a  certain  proportion  of 
the  eggs  may  be  destroyed  by  alternately  soaking  and  drying  the  soil  at 
short-repeated  intervals,  it  is  next  to  impossible  to  do  this  in  practice 
[faring  the  winter  season  as  effectually  as  it  was  done  in  the  experiments : 
and  the  only  case  in  which  water  can  be  profitably  used  is  where  the  land 
can  bo  flooded  for  a  few  days  just  at  the  period  when  the  bulk  of  the  eggs 
are  hatching. 

4.  Tbampino. — ^In  pastures  or  in  fields  where  hogs,  cattle,  or  hordes 
can  be  confined  when  the  ground  is  not  frozen,  many  if  not  most  of  the 
locus^eggs  will  be  destroyed  by  the  rooting  and  trampmg. 
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5.  Collecting. — ^The  eggs  are  frequently  placed  where  none  of  the 
above  means  of  destroying  them  can  be  employed.  In  such  cases  th^ 
should  be  collected  and  destroyed  by  the  inhabitants,  and  the  State 
should  offer  some  inducement  in  the  way  of  bounty  for  such  collectiai 
and  destruction.  Everj^  bushel  of  eggs  destroyed  is  equivalent  to  a  him- 
dred  acres  of  com  saved,  and  when  we  consider  the  amount  of  destrac- 
tion  caused  by  the  young,  and  that  the  ground  is  often  known  to  be  filled 
with  eggs  5  that,  in  other  words,  the  earth  is  sown  with  the  seeds  of  future 
destruction,  it  is  sur]3rising  that  more  legislation  has  not  been  had  look- 
ing to  their  extermination. 

One  of  the  most  rapid  ways  of  collecting  the  eggs,  especially  where 
they  are  numerous  and  in  light  soils,  is  to  slice  off  about  an  indbi  of  tite 
soil  by  trowel  or  spade,  and  then  cart  the  egg-laden  eartii  to  some  shd- 
tered  place  where  it  may  be  allowed  to  dry,  when  it  may  be  sieved  so  as 
to  separate  the  eggs  and  egg-masses  from  the  dirt.  The  eggs  thus  cd- 
lected  may  easily  be  destroyed  by  burying  them  in  deep  pite,  providing 
the  ground  be  packed  hard  on  the  surface.  In  the  thickly-settled  por- 
tions of  Europe,  where  labor  is  abundant  and  cheap,  this  method  may 
be  adopted  with  some  advantage,  but  it  will  scarcely  be  employed  in  this 
country- ,  except  as  a  means  of  earning  a  bounty,  when,  in  the  more 
thickly-settled  sections,  it  will  prove  beneficial  and  give  empl(^ym^t  to 
young  people  and  others  who  have  notliing  else  to  do. 

DESTRUCTION  OP  THE  YOUNa  OR  UNFLEDGED  LOCUSTS. 

It  is  with  some  degree  of  pride  that  we  ]x>int  to  the  &ct  that  this  part 
of  the  locust  problem  is  solved.    The  experience  of  1877  has  added  much 
to  oui*  knowledge  of  the  practical  and  feasible  ways  of  destroying  tiw 
young  locusts,  and  has  finnly  established  the  fact  which  we  had  pre- 
viously maintained,  that,  with  proper  means,  effort,  and  co-operatioD, 
the  farmer,  in  the  more  fertile  and  settled  portions  of  the  country  liable 
to  their  injuiy,  may  successfully  cope  with  them;  that,  in  short,  he  can 
protect  his  crops  against  them  with  about  as  little  labor  and  expense  as 
he  must  annually  employ  to  protect  most  of  these  same  crops  fix>m  weed& 
Farmers  themselves  were  suii)rised  at  what  could  be  accomplished  h^ 
well-directed,  intelligent  effort;  and  it  was  the  almost  universal  testi- 
mony that  there  need  be,  iu  future,  no  serious  fear  of  the  young  insects, 
even  where  little  effort  has  previously  been  made  to  destroy  the  eggi 
In  the  destruction  of  the  young,  no  methods  that  will  not  sweep  tlwm 
away  in  wholesale  fashion  have  any  value  for  our  western  faimers.  how- 
ever valuable  they  may  be  to  the  owner  of  a  small  flower  or  tmcK  gar- 
den.   It  is  for  tliis  reason  that  we  have  been  able  to  profit  so  Uttle  by 
European  methods,  and  have  had  to  invent  moans  suitable  to  our  broid 
w-esteni  fields  and  the  extensive  nature  of  our  farming  oi)enitions.   The 
^>est  that  most  liluropean  authors  can  advise  is  the  kifiing  of  the  insects 
vith  flattened  implements  or  brush;  while  Gerstacker  and  other  laitcn 
ievote  page  alter  page  to  prove  the  superiority  over  other  methods  olf 
matching  the  insects  with  hand-nets — a  method  which,  while  doobOen 
3f  some  utilit>^  iu  dense  (xerman  settlements,  would  i>rove  absoluteif 
utile  on  our  large  and  scattered  pmhie-fiarms  and  against  the  esoeBsrre 
•umbers  of  the  i)ests  Avhich  our  farmers  have  to  deal  with*    Whifer 
norpfoix?,  we  shall  mention  all  available  means  that  have  been  or  nay 
-xiployed,  we  shaU  devote  more  especial  attention  to  those  whudi  m 
iciul  in  a  broad  and  general  way  in  the  field.  | 

'^^'^n^erien(;e  has  shown  that  the  results  of  any  particalar  meaenxe  i 
ti  riiffnroi^j^  regioTi«,  'lApendent,  to  some  extent^  upon  the  natoR 
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the  soU,  the  condition  of  the  crops,  and  the  general  characteristics  of 
indigenous  vegetation.  Circumstances  may  also  render  some  particular 
measure  available  and  profitable  to  one  farmer  where  it  would  be  un- 
profitable to  another.  For  convenience,  the  means  of  accomplishing  the 
desired  result  may  be  classified  into:  1.  Burning.  2.  Crushing.  3.  Trap- 
ping.   4.  Catching.    5.  Use  of  destructive  agents. 

1.  BuENiNG. — ^This  method  is,  perhaps,  the  best  in  prairie  and  wheat- 
growing  regions,  which  compose  tiie  larger  part  of  the  area  subject  to 
devastation  by  this  locust.  In  such  regions  there  is  usually  more  or  less 
old  straw  or  hay  which  may  be  scattered  over  or  around  the  field  in 
heaps  and  windrows,  and  into  which  the  locusts,  for  some  time  after 
they  hatch,  may  be  driven  and  burned.  During  cold  or  damp  weather 
they  congregate  of  their  own  accord  under  such  shelter,  when  they  may 
be  destroyed  by  burning  without  the  necessity  of  previous  driving. 
Much  has  been  said  for  and  against  the  beneficial  results  of  burning  the 
prairies  in  the  spring.  This  is  chiefly  beneficial  around  ciUtivated  fields 
or  along  the  roadsides,  fix)m  which  the  locustS  may  be  driven,  or  from 
which  they  will  of  themselves  pass  for  the  shelter  the  prairie  affords. 
Scarcely  any  eggs  are  laid  in  rank  prairie,  and  the  general  impression 
that  locusts  are  slaughtered  by  myriads  in  burning  extensive  areas  is  an 
erroneous  one,  at  least  in  the  Temporary  region. 

In  burning  extensive  prairies  after  the  bulk  of  the  locusts  hatch,  the 
nests  and  eggs  of  many  game-birds  are  destroyed;  but  as  the  birds 
themselves  escape  destruction  on  the  wing,  they  may  and  do  return  and 
nest  again,  while,  on  the  contrary,  many  injurious  insects,  like  the 
chinch-bug,  for  instance,  are  killed;  so  that,  even  leaving  the  locust 
question  out  of  consideration,  the  burning  proves  beneficial  by  extermi- 
nating other  noxious  insects,  and  has  some  advantages  from  an  agri- 
cultural point  of  view. 

As  locusts  disperse  more  and  more  from  their  hatching-grounds  into 
the  prairie  as  they  develop,  burning  the  grass  in  spring  is  beneficial  in 
proportion  as  it  is  delayed. 

Machines  for  burning  have  been  used  in  several  localities  with  con- 
siderable success.  Mr.  J.  Hetzel,  of  Longmont,  Colo.,  has  employed  a 
machine  drawn  by  horses.  It  is  12  feet  long,  from  2  to  2  J  feet  wide, 
made  of  iron,  and  set  on  runners  4  inches  high.  An  open  grate  on  the 
top  of  the  runners  is  filled  with  pitch-pine  wood,  a  metal  sheet  covering 
the  grate  to  keep  the  heat  directed  downward.  The  grate  is  generally 
made  with  a  net-work  of  heavy  wire,  such  as  telegraph  wire.  Two  men 
and  a  team  can  readily  bum  from  10  to  12  acres  a  day  and  kill  two- 
thirds  of  the  insects,  but  for  this  it  requires  a  hot  fire. 

Mr.  C.  C.  Homer  gives  a  more  detailed  description,  in  the  Colorado 
Farmer  J  of  a  machine  of  somewhat  similar  construction: 

It  consists  of  three  runners^  made  of  2  by  4  scantling)  3  feet  in  length,  to  bo  placed  G 
feet  apart,  making  tho  machine  12  feet  \vide ;  runners  to  be  bound  together  by  three 
fiat  straps  or  bars  of  iron  (the  base  being  12  feet  long).  Across  the  top,  bars  of  iron 
bold  the  runners  firmly  together,  and  form  a  frame  across  which  wire  can  be  worked 
to  make  a  grate  to  hold  tire.  The  upper  part  of  the  runners  should  be  hoUowed  out  so 
that  the  grate  may  slide  along  within  two  inches  of  the  ground.  A  sheet-iron  arch 
should  be  set  over  this  grate  to  drive  the  heat  downward.  This  machine  is  very  light, 
and  can  be  worked  with  one  horse.  Pitch- wood  is  best  adapted  to  burning,  and  can 
bo  chopped  the  right  length  and  size  and  left  in  piles  where  most  convement  when 
needed.  This  machine  is  intended  to  be  used  when  tho  little  'hoppers  just  make  their 
appearance  along  the  edge  of  the  grain^  going  over  the  ground  once  or  twice  each  day, 
or  as  often  as  necessaiy  to  keep  them  killed  off.  Tho  scorching  does  not  kill  tho  grain, 
but  makes  it  a  few  days  later.  This  is  certainly  tho  cheapest,  as  well  as  tho  most 
effectual,  manner  of  getting  rid  of  this  pest. 

Hand-burners,  consisting  of  any  form  of  pan  or  grate,  or  wire  sieves, 
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with  handle  attached,  to  liold  coinbiistiblo  material,  "will  do  exodknt 
service  in  gardens  and  small  inelosnrcs. 

There  is  anotlier  method  by  which  hirge  numbers  of  locusts  can  be 
burned,  consisting?  merely  of  a  bundle  of  i*ags  or  tow,  which,  after  being 
attached  to  long  wire  or  ircn  rods  and  satiutited  with  kerosene,  can  be 
ignited  and  canied  over  the  field.  This  method  has  \yeen  quite  satis&e- 
tOrily  used  in  Colorado.  A  stout  wire,  say  forty  feet  Iod^,  is  thoroagbl^ 
enveloped  in  rags  soaked  in  coal-oil.  A  small  wire  is  wound  ai'ound  tli 
rags  to  keep  them  in  j^lace,  and  the  simple  device  is  complete. .  Two  men 
carry  this  ropi*,  after  setting  fire  to  the  itigs,  across  the  field  to  and  Iro 
until  the  fut^  is  (»xhaustefl,  and  as  it  is  not  necessaiy  to  pass  over  the 
same  ground  more  than  once  or  twice,  a  large  fieUl  of  grain  can  be  thos 
protected  during  the  half  hour  or  so  that  the  rags  bum.  The  efiect  is 
that  of  a  miniature  prairie  fire. 

Under  this  head  may  bo  mentioned  a  nmchine  constructed  by  Mr. 
Ejmball  C  Attwood,  ot  Syracuse,  IN^.  Y.  (patent  No.  193,105,  dated  July 
17, 1877),  for  destroying  the  insects  by  sulphur  fumes.  The  machine 
is  too  exi>ensive  and  complicated  to  come  into  general  use,  especially  as 
it  is  less  effectual  than  some  of  the  8imi)ler  ones.  The  principle  <rf  the 
invention  consists  in  attaching  to  the  axle  of  the  machine  a  light  Stove, 
and  connecting  the  same  with  a  blower  or  bellows  by  means  of  a  tnbei 
Surmounting  this  tube,  and  close  to  the  stove,  is  situated  the  hopper  for 
the  reception  of  the  destroying  compound  (sulphur),  while  the  lower  sefr 
tion  of  the  stove  is  connected  with  an  escape-pipe  having  attached  thfireto 
a  series  of  flexible  tubes,  by  means  of  which  the  fiunes  of  the  compound 
are  canied  to  the  groimd.  Attached  by  suitable  means  to  the  rear  of  the 
axle  is  a  horizontal  bar,  to  which  is  secured  the  apron  or  cover  designed 
to  prevent  the  escape  of  the  fumes  after  being  deliyered  l^  the  flexiUe 
tubes. 

Other  machines  liave  been  consti-ucted,  hating  troughs  or  vrire  leoep- 
tacles  attached,  in  wliich  the  loinists  aie  deposited  and  ultimatdy  de- 
stroyed by  means  of  sulphur  fumes  or  hot  Avater.  But  as  these  remedies 
are  applied  by  hand,  they  will  be  classed  under  the  head  of  Catdiingf&e, 
2.  CRUSHENa. — ^To  destroy  locusts  satisfactorily  by  this  means  ean 
only  be  advantageously  accomplished  where  the  ground  is  smooth  mhI 
hard.  Where  the  surface  of  the  ground  presents  this  character^  heavy 
rolling  can  be  successfully  employed,  especially  in  the  mornings  and 
evenhigs  of  the  first  eight  or  ten  days  after  the  newly-hatched  yooBg 
have  made  their  appearance,  as  they  are  generally  sluggish  daring  those 
times,  and  huddle  together  until  after  sunrise.  It  is  also  advantageoQsIf 
employed  during  cold  weather  at  any  time  of  day,  since  the  young  when 
the  tempei'ature  is  low  seek  shelter  under  clods,  &c.  In  varions  paftsof 
Europe  and  Asia,  flat,  wooden,  spade-like  implements  are  etbeaaMs 
used  for  crushing  young  locusts.  Large  brushes,  weighted  down  with 
stone  and  drawn  by  horses,  were  in  some  instances  n^d  last  sumaier, 
"nt  with  less  success  than  was  anticipated. 

Several  machines,  most  of  them  patented,  were  for  the  first  time  msd 
Hiring  the  past  yeai*  to  further  the  crushing  of  the  young,  andiAfle 
.^me  of  them  iu*e  likely  to  take  the  place  of  the  more  simple  methods  of 
^^tching,  to  be  presently  described,  we  nevertheless  feel  that  it  devotves 
ij)on  us  to  describe  some  of  them.  ITiat  represented  on  PL  I  tras 
uvented  by  Mr.  George  B.  Drum,  of  Syracuse,  Nebr.  (patent  Sa 
iated  F^^bruaiT  13, 1877).  Fig.  7  is  a  vertical  section  on  ihie  x. 
*c  o  -^io^    -^r-    -nfh  q,  pnrf:  o^'  ^ic  top  reiuoved,  showing  the  mi 


ivrui'  \j. 


.u^  j^Aiiiw|-      k.imi)  A  of  tho  TcLlcle  is  &ttachecl|  by  alilnMOKiBOV' 
.^....,  ti  ^'ornr'^f.iVpmtf)  1 .      The  frr>]^^  edge  of  B  i^  canied  a-i""g oc BAKHOflBiBl 
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far  the  pnipose  of  collecting  and  starting  the  insects  from  tlio  ground.  Within  the  frame 
B  are  two  rolls  B^  B»,  carrying  an  endless  apron,  B*,  of  cauvas  or  other  flexible  mate- 
riaL  On  B*  are  seemed  one  or  more  strips  of  wood  or  metal,  B',  the  piiri)OHe  of  these 
strips  B'  being  to  keep  the  canvas  straight,  and  carry  the  insects  forwai-d  ni)on  the 
apron,  and  i>re vent  their  rolling  out  and  escaping.  The  rolls  B*  and  apron  B-  an>  driven 
by  a  belt  irom  one  of  the  wheels  A'  of  the  veliicle.  XJnon  the  frame  A  is  secured  a 
bnish,  A*,  to  sweep  the  insects  and  drive  them  toward  the  roUs  C  and  also  to  prevcht 
them  from  being  carried  around  with  the  aprou  B^  Upon  the  fr-anie  A,  and  imme- 
diately in  the  rear  of  the  brush  A*,  are  placed  two  or  more  crushing-rolls,  C  C,  of  wood 
or  inetal.    These  rolls  C  C  run  in  boxes,  connected  by  the  spring  c  for  the  purpose  of 

Sx-ing  the  rolls  C  0  a  yielding  or  elastic  pressure  upon  each  other.  The  rolls  0  C  are 
iven  by  geardig  from  one  of  the  wheels  A^  of  the  vehicle,  and  in  such  dirt»ction  that 
the  insects  passing  over  the  brush  are  drawn  through  the  rolls  C  C  and  killed,  falling 
upon  the  gi*ouud,  or  if  it  is  desired  to  collect  the  insects  for  any  punwse,  a  ba<j  may  l>e 
attached  to  the  frame  A,  by  hooks  or  otherwise,  below  the  rolls  C  C.  Ilpon  tiie  frame 
A  are  screwed,  by  means  of  springs  or  elastic  connections  a,  two  scrapers,  A",  of  metal 
or  wootl,  which,  bearing  upon  the  surfaces  of  the  rolls  C  C^  serve  to  keep  them  clean 
and  prevent  the  insects  mm  beins  carried  around  them  and  clog<nhg  the  machine. 
To  the  top  of  the  frame  A  is  secured  a  light  frame  or  toj),  E,  of  wood  or  metal,  covered 
with  the  same  or  with  canwos,  and  having  two  inide  things,  E'  E',  also  of  canvas.  The 
side  wiuCT  E'  are  also  secured  to  the  frame  of  the  apron  B'^,  forming  with  that  and  with 
the  top  E  a  hopiier  of  entrance  to  the  rolls  C  C  of  large  area,  to  catch  the  insects  ^ud 
prevent  their  liying  over  the  machine  and  escaping.  The  wings  E'  are  also  attached 
to  the  shafts  D  D  Or  to  the  harnesses  of  the  horses,  to  assist  in  spreading  and  enlarging 
the  area  of  the  hopper.  The  frame  A  is  carried  upon  two  wheels,  A^  A^,  which  have 
projections  u])on  theu*  periphery  to  give  them  the  necessary  driviiig-power  required  by 
the  rolls  B  and  C.  To  each  side  of  the  fr-ame  A  are  secured  brackets  a\  which  extend 
back  and  are  attached  to  the  outer  end  of  axles  of  A^  A*.  Upon  the  lw»ckets  a'  are  piv- 
oted shafts  D,  by  means  of  which  horses  can  be  hamessetl  to  the  vehicle  for  the  purpose 
of  drawing  it,  the  pivots  d  ghing  the  horses  the  noci^ssary  freedom  and  independence 
of  motion,  and  also  allowing  the  side  wings  E'  to  be  ditiwu  out  or  spread  ojiit  by  the 
action  of  the  hor^^s. 

Another  is  that  invente<l  by  Mr.  Michael  H.  Simpson,  of  Boston,  Mass. 
(Patent  Iso.  198,120,  dated  December  18, 1877.)  PI.  II,  Fig.  1,  repi-esents 
a  perspective  view  of  the  machine;  PI.  II,  Fig.  2,  a  sectional  view  of  the 
Bame  b»  shown  in  the  precedmg;  and  PI.  II,  Fig.  3,  a  sectional  view  of 
the  same  arranged  for  the  rettioval  of  the  insects. 

The  invention  consists,  as  a  whole,  in  a  receptacle  for  insectw,  comiMiseil  of  a  platform 
adapted  to  be  drawn  or  pn>pelled  along  the  surface  of  the  gnnnid,  and  a  flexible  hood 
Dr  cover  located  on  said  ]>latfonn.  The  receptacle  tliiis  fonned  is  adapted  to  be  opened 
ai  its  fimnt  and  held  open  by  the  draught  which  ihovcs  the  appai-atus,  and  to  be  auto- 
iiiiltieally  closed  at  its  uront  when  the  apparatus  stem;  and  the  receptacle  is  adapted 
to  bo  opened  at  its  rear  for  the  removal  of  the  insects  after  they  have  been  killed  by 
being  crushed  against  the  platfonn. 

In  xbe  thBwiugs,  A  represents  the  gras8hopi>er  catcher  or  receptacle,  which  is  com- 
posed of  a  rigid  platform.  6.  and  a  flexible  homl  or  cover,  c,  located  thereon.  The  plat- 
tbrm  h  is  mounted  on  trucks  d  d  at  its  rear  side,  and  has  di*aught-ropes  e  e  attach^  to 
its  forward  si<le,  said  i-ojX's  b<'ing  adni>tetl  for  attachment  to  a  horoe.  The  plAtfonii  is, 
pttfeftiblv,  frorii  Ave  to  »i»ven  l«»et  long,  and  is  i-ompneeil,  preferably,  of  Iwanls,  making 
a  iigfat  dooring,  and  wsting  on  transverse  cleats  r;  j^,  t4ie  forwanl  ends  of  which  are 
roiiudefl  ahd  rest  upon  the  ground.  The  forwartl  side  of  the  platform  is  provided  with 
ft  downwardly-inclined  metallic  flange  orscoopi  h. 

The  hood  or  cover  c  is  comj)ose<l,  preferably,  of  coarse  bagging  or  other  textile  or  flex- 
ible material,  and  is  attached  timily  to  the  ends  of  the  platform,  i>rGferably  by  means 
<if  metallic  strips,  <,  which  are  screwetl  to  the  platform,  the  ends  of  the  cover  being 
interposed  between  the  platform  and  the  stiiiis  i. 

Jj  represent  paraUel  inclined  standards,  which  are  rigidly  attached  to  the  ft-ont  side 
of  the  platfom^  and  project  npwardly  and  outwardly  thei^t>m,  the  standards  beiBg, 
preferably,  portions  of  the  strips  i,  as  shown  in  Fig.  1. 

k  represents  a  bar,  which  is  somewhat  longer  than  the  platform  &,  and  is  adapted  to 
alide  Hp  and  down  on  the  standards  j,  the  bar  being  provided  with  slots,  thitmgh  Which 
the  standards  pass.  The  forward  edge  of  the  hood  or  cover  c  is  attacrhed  in  Any  suitable 
manner  to  the  bar  It,  so  as  to  rise  and  fall  with  the  latter.  The  bar  k  is  connected  to 
the  draucht-ropes  c  by  short  ropes  e',  which  pass  thi'ough  orifices  in  the  u])per  ends  of 
the  standanls  ^,  and  are  so  arranged  that  the  draught  which  moves  the  appahitus  will 
draw  the  Imr  upwanlly,  so  that  tlie  recei»tacle  is  held  o|m?u,  as  shown  in  Figs.  1  smd  U, 
while  tlie  apparatus  is  in  motion.  .When  the  draught  ceases  and  the  apparatus  Btope, 
the  bar  k  falls,  and  thus  automatically  closes  the  lect^taclo,  as  shown  in  Fig.  3.    I  j^etiec 
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to  employ  u  spring,  7,  to  facilitate  the  tlesoent  of  tho  bar  Jc,  this  spring  being  attidted 
at  its  oimIs,  preferably,  to  a  stationary  object  near  the  rear  edge  of  the  platform  and  to 
the  under  Hide  of  the  hood  or  cover  near  tho  forward  edges  tlicroof,  aa  suoim  in  Figi.  i 
and  3.  This  spring,  however,  may  not  be  necessary  when  tho  bar  is  suflioicntly  oeKSj 
to  descend  readily  by  its  own  -weight. 

It  will  be  seen  from  the  foregoing  that  when  the  apparatus  is  pnt  in  motion  the  firont 
of  the  receptacle  is  automatically  opened,  and  tho  grasshoppers  or  other  insects  on  the 
surface  of  tho  field  over  which  it  is  drawn  are  gathered  or  "scooped"  into  the  recep- 
tacle. 

I  provide  the  rear  side  of  the  receptacle  with  a  rigid  frame,  m,  to  which  tho  hood  c  is 
attached.  This  Iranie  incloses  a  sheet  of  line  netting,  ft,  vrhich  forms  a  reticulated  bar 
rier  at  tho  rear  of  tho  receptacle,  and  allows  the  air  to  pass  freely  throngii  tho  rsceptecle 
-when  it  is  in  motion,  but  aiTcsts  and  prevents  the  escape  of  tho  insects. 

Another  machine  that  may  be  mentioned  in  this  connection  is  that 
invented  by  Mr.  Charles  Hoos,  of  Arago,  Kebr.  (Patent  No.  187,855, 
dated  February  27, 1877.)  In  the  accompanying  illnstrations,  PL  n,  Kg. 
4,  represents  a  top  view  of  the  machine;  PL  11,  Fig.  5^  is  a  vortical  sec- 
tion of  the  same  taken  through  the  line  x  a?;  and  PL  III,  Fig.  1,  is  a  side 
view.  Tlie  following  detailed  description  illustrates  the  construction  and 
working  of  the  machine: 

A  are  the  "wheels,  one  of  which  revolves  upon  an  axle  attached  to  the  firame  B  and 
the  other  is  risidly  attached  to  its  axle,  vrhich  revolves  in  bearings  attached  to  the 
frame  B.  To  the  Iramo  B  is  attached  the  platform  C,  to  the  front  of  which  are  attached 
a  number  of  guards  or  lingers,  D,  which  are  curved  upward,  and  are  designed  to  enaUe 
the  machuie  to  pass  over  obstructions,  and  to  cause  the  graashopi^erB  to  rise  fieia  the 
ground  and  fall  upon  the  platform  C. 

The  platform  C  is  grooved  or  rabbeted,  as  shown  in  PI.  II,  Fig.  5,  and  is  made  hi^teit 
in  the  center,  and  declines  toward  the  front  and  rear,  that  the  grasshoppeiB  may  be 
crushed  against  the  shoulders  of  said  rabbets  or  grooves  by  tho  ciXMS-bam  £,  attached 
to  tho  endlpss  belts  F.  The  cross-bars  E  are  rounded  off  upon  their  forward  conen. 
HO  that  they  may  pass  over  the  grooves  or  rabbets  of  the  platform  C  The  endltts  belti 
F  pass  over  pulleys  G,  attached  to  a  shaft,  II,  tho  journals  of  which  work  in  bearings 
in  the  forward  parts  of  the  side  boards  of  the  platform  C,  and  over  pnlleys  I,  atUcfaol 
to  a  shaft,  J.  The  journals  of  tho  shaft  J  i*evoive  in  l>earings  in  the  rear  parts  of  thf 
side  boards  of  the  platform  C,  and  to  one  of  said  journals  is  attached  a  gear-wheel^  K, 


the  wheel  A.  Tho  teeth  of  the  gear-wheel  N  also  mesh  into  the  teeth  of  the  gjttt' 
wheel  P,  attached  to  the  journal  of  the  roller  Q,  placed  parallel  with  the  roUerM. 
The  rollera  M  Q  are  placed  at  the  rear  edge  of  the  platform  C,  so  that  any  gnMshonMn 
that  may  not  be  killed  by  the  craas-bars  F  may  be  crushed  by  and  between  the  iwoe 
MQ. 
The 
frame 

held  forward 
number  of  grasshoppers  passing  through  the  machine. 

To  the  frame  B  are  attached  scrapers  S,  to  scrape  off  the  crushed  fpnatikLOpjitnfn^ 

the  rollers  M  Q.    To  one  of  the  forward  comers  of  the  frame  B  is  hinged  the  end  of  the 

draw-bar  T,  to  the  forward  end  of  which  is  hinged  tho  tongue  V.    The  draw-har  T  ii 

strengthened  against  side  draught  by  the  brace  V,  the  forward  end  of  which  ia  attired 

to  the  forwanl  part  of  the  said  draw-bar  T,  and  its  rear  end  is  attached  to  theficweB 

"ear  its  other  forward  comer. 

To  the  draw-bar  T  is  attached  a  lever,  W,  which  extends  bock  into  anch  a  poMtin 

Hat  it  may  be  conveniently  reached  and  operated  by  the  driver  fioni  his  seat  to  niie 

jT>d  lower  the  forwartl  edge  of  the  platform  C.    Tlie  lever  W  may  be  aecnred  in  platt, 

.h^i\  adjusted,  by  catches  attachinl  to  the  frame  B  or  to  the  side  board  of  the  platfw 

The  draw-bar  T  is  supported  by  a  small  caster-wheel,  X,  attached  to  it^ 

'lo  tho  other  comer  of  the  frame  B  is  attached  a  guanl-board,  or  shield,  Y,  to  inentf 

he  grasshoppers  from  escaping,  and  to  cause  them  to  fall  upon  the  platform  CT  Z  * 

ao  driverV  ^at,  the  standard  of  which  is  attached  to  the  fhuuo  B,  andispcoTidedwitt 

.»«»fp  ff^^  til.   Inverts  feet. 

tnessed  the  working  of  a  machiue  invented  by  Mr.  T.  K.  Hun- 
fciij,  */x  Padonia,  Kans.  (Patent  No.  188,359,  dated  Mandi  13,  18771 
nte^'^eci  +o  cmsli  the  insect^  ^y  means  of  movable  'wooden  bars,  i 
\r^    ic     <  ™:  TAi^  ;*nnnnaafiii    i^'v^ver,  except  ou  the  YCty  BDdooilttst 
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ground.  PL  III,  Fig.  2,  is  a  top  view,  when  mounted  on  wheels  or  run- 
ners; PL  in.  Fig.  4,  represents  the  front.  PL  lU,  Fig.  3,  is  a  sectional 
view  of  the  macliine  when  on  runners,  with  knives  or  bars  attached; 
and  PL  III,  Fig  5,  shows  the  slide  attached,  close  to  the  axle,  to  close  the 
angle  formed  at  the  side  by  the  ground  and  the  knives  or  bars  when  the 
machine  is  moimted  on  wheels. 

The  invention  consists  in  the  novel  construe ti on  and  arrangement  of  a  system  of 
knives  or  bars  attached  by  one  end  on  a  pivot  or  hinge  so  as  to  hang  at  an  angle  from 
a  suitable  frame,  while  their  opposite  ends  drag  freely  on  the  ground,  accommodating 
themselves  to  tne  inequalities  of  the  surface,  and,  as  the  machine  moves  forward, 
crushing  and  destroying  the  insects  (the  frame  may  bo  mounted  on  wheels  or  on  run- 
ners, as  shown  by  Fig.  2);  also,  in  the  slide  or  cover,  Fig.  5,  used,  when  the  machine  is 
mountcil  on  wheels,  to  closer  the  angle  between  the  axle  and  the  knives  or  bars  later- 
ally, and  in  other  details  of  construction  hereinafter  claimed. 

<i  are  the  knives  or  bars,  which  may  bo  constructed  of  wood  or  iron  or  of  any  other 
suitable  material.  Fig.  2,  as  already  st-ated.  shows  the  machine  ready  for  operation. 
A  section  of  the  cross-bar  i  of  the  frame  in  uront  is  cut  away  to  show  in  what  manner 
the  knives  or  bars  may  bo  attached  to  tho  frame  h  h.  The  dotted  lines  x  x  indicate  the 
place  of  the  nmners  when  the  machine  is  to  bo  operated  without  wheels.  The  rods 
o'  b  end  with  a  hook,  to  which  tho  draught  is  applied.  To  each  of  these  books  a  horse 
is  to  be  attached.  The  animals'  heads  are  to  be  separated  by  a  jockey-stick,  so  as  to 
cause  them  to  walk  a  little  outside  and  in  front  of  the  lino  of  the  wheels  or  the  runner. 
The  animals  will  thus  be  separated  from  12  to  15  feet,  and  even  18  feet,  according  to 
the  width  of  the  machine  and  its  consecjuent  destructive  capacity.  Each  horse  will 
be  covered  from  the  back  down  to  the  feet  on  the  outside  with  a  canvas  cover  to  be 
attached  to  the  harness.  This  canvas  will  extend  to  the  rear  and  be  connected  to  the 
canvas  wings  c  o,  as  shown  in  Fig.  4  of  the  drawing.  When  the  horses  are  covered  in 
this  manner  and  attached  to  the  machine  as  described,  the  insects  will  be  gathered  and 
forced  toward  the  center  between  the  horses  as  the  machine  advances,  where  they  will 
be  caught  and  crushed  by  the  knives  or  bars  a,  or  cut  to  pieces  when  these  bars  are 
armed  with  steel  blades  at  tho  ends.  The  hood  or  dash  (f,  Fig.  3,  is  placed  at  the  ex- 
treme front,  above  the  throat  s,  after  the  manner  of  a  dash  on  a  one-horse  sleigh,  to 
catch  any  insect  that  might  attempt  to  take  wing  as  tho  machine  moves  forward.  In 
attempting  to  rise  they  will  come  in  contact  with  the  hood  or -dash  and  be  thrown  to 
the  ground,  where  they  will  bo  destroyed  by  tlie  advancing  knives  or  bars.  The  daah 
or  hood  may  be  made  of  wood,  tin,  sheet-iron,  or  any  suitable  material — even  canvas 
may  be  used.  To  prevent  the  escape  of  the  grasshopper  laterally  or  at  the  side  through 
the  angle  or  space  formed  by  the  bars  and  the  ground  when  the  machine  is  mounted 
on  wheels,  the  slide  or  cover  e.  Fig.  5,  is  employed  attached  to  the  axle/ with  the  slot  t. 
The  sUde  or  cover  may  be  jointed,  as  shown  in  the  figure,  or  in  a  single  i)iece.  By  be- 
ing jointed  it  will  have  a  single  motion  up  and  down,  thus  accommodating  and  ac^ust-. 
ing  itself  to  the  inequalities  of  the  ground.  The  upright  parts  of  the  frame  h  are  held 
in  poflition  by  cross-pieces  t,  and  in  front  is  a  cross-beam.  A*,  which  support  may  carry 
canvas  wings  c  c. 

It  will  be  readily  imderstood  that  when  my  device  is  used  without  wheels  it  is  sup- 
ported upon  runners  or  parts  h,  in  which  case  the  slide  c  is  not  used,  but  when  used 
upon  wheels  m  the  slide  «  fills  up  the  space  otherwise  occupied  by  the  runners  h  and 
prevents  the  escape  of  tho  insect  laterally.  In  the  rear  of  the  machine  is  a  pivotal 
wheel, «,  which  supports  a  portion  of  the  weight  of  tho  frame  and  renders  the  machine 
easily  turned  in  any  direction. 

It  win  be  evident  that  the  knives  or  bars  a  may  be  greatly  modified  or  changed  in 
construction  without  departing  from  the  spirit  of  my  invention,  as,  for  instance,  they 
might  be  armed  with  steel  blades  at  their  bearing  on  the  ground  to  cut  up  as  weU  as 
crash  the  insects.  They  might  be  hinged  in  groups  or  in  sections.  Sufficient  weight 
may  be  given  to  each  particular  knife  or  bar  by  a  spring  or  by  loading  them.  It  ishe- 
lieved  uiey  should  be  pivoted,  as  this  will  give  the  heaviest  bearing  at  the  point  of 
contact  on  the  ground. 

As  the  device  is  drawn  along  either  on  wheels  or  on  runners,  as  may  be  most  conve- 
nient, and  according  to  the  particular  mode  of  construction,  the  insects  are  gathered 
into  the  space  between  the  horses  and  between  the  runners  h  or  the  slide  <•,  where  they 
are  crushed  and  destroyed  by  the  knives  or  bars  a,  the  knives  or  bars  also  accommo- 
dating themselves  to  the  configuration  of  the  ground,  easily  passing  over  obstructions, 
and  rendering  it  almost  impossible  for  the  insect  to  escax)e-  destruction.  The  knives  or 
bars  a  are  held  in  place  by  a  rod,  g,  passing  through  a  hole  in  the  ends  of  each,  the  rod 
passing  through  the  sides  of  the  frame  h  h,  in  which  it  is  secured  by  means  of  suitable 
fastenmg. 

Mr.  Elisha  Eenworthy,  of  Walnnt^  Iowa,  has  invented  a  mac^ino 
(Patent  Ko.  186,970,  dated  December  5, 1876)  which  can  be  placed  im- 
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der  this  class  of  macLines.  PI.  Ill,  Fig.  7,  presents  a  vertieal  section  of 
the  invention,  and  PI.  Ill,  Fig.  0,  a  plan  view  of  the  same.  The  following 
description  will  exi)lain  the  parts  and  operation : 

a  represents  .i  suitable  tronjjjh,  made  of  niiy  d(?siroil  length,  width,  or  matciiaL  and 
"which  has  a  nnmber  of  slots  made  aiToss  its  bottom.  Tliis  trougli  is  desif^ed  lobe 
placed  across  the  front  of  the  reaper  i)latfonn,  so  as  to  be  in  line  with  the  pitman,  a&d 
which  has  a  sni>i>ortinj;- wheel,  c,  on  its  outer  end,  to  cnablo  it  to  run  smoothly  orw 
the  uromid.  AVorking  back  and  forth  in  this  tron^jli,  oiMjratcd  by  the  pitinau,  ia  the 
sickle-bar  rf,  which  likewise  has  a  number  of  slots  or  holes  throngn  it,  but  wider  than 
the  slots  in  the  bottoiu  of  tln^  trough.  This  sickle  may  bo  mode  of  one  single  piece  ff 
two  horizontal  i)ieces,  and  have  cross-bara  secured  to  them,  the  cross-pieces  being  bev- 
eled on  their  under  sides,  and  t1)e  sides  of  the  slots  in  the  bottom  being  similarly  bfv. 
eled  on  their  under  edges.  The  rear  side  of  tho  trough  •«  higher  thou  the  front,  ia 
inclined  backward,  covered  with  sheet-metal,  and  has  hinged  to  it  tho  inclined  plat- 
foim  e,  which  is  also  covered  AVith  sheet-metal,  so  as  to  csluao,  tho  grasshoppers  to  slide 
down  into  the  trougli.  This  x>1atform  is  held  in  position  by  the  spring-rod  j7,  whichhts 
its  rear  end  fastened  to  the  top  of  the  brace  /t,  which  brac^  is  fastened  to  the  platloim 
or  some  other  support.  The  spring  is  used  to  impart  a  vibratory  motion  to  the  p|i(- 
form  as  tho  macnine  is  drawn  along,  so  as  to  shake  tho  'hoppers  down  as  fast  as  tbej 
light  upon  its  front.  As  ra^ndly  as  the  Hioppers  fall  into  the  trough  they  are  croshed 
to  death  by  tho  rapid  reciprocations  of  tho  sickle,  and  then  forced  out  of  the  bottom  of 
the  trough  through  the  oiienings. 

In  using  my  device  the  cutter-bar  or  blade  is  disconnected  from  its  pitman,  sothit 
it  will  no  longer  o])eratc  Avhen  tho  machine  is  in  motion,  and  then  my  (fevico,  as  ahore 
described,  is  ]daced  upon  the  front  edge  of  the  platform,  secured  in  pointioD,  and  iti 
sickle-bar  connected  to  tho  pitman.  When  the  mowing  or  reaping  niachino  is  4rivB 
over  tho  ground  tho  motion  of  tho  machine  causes  the  bar  d  to  reciprocate  back  lad 
forth  and  kill  the  insects  as  fast  as  they  fall  into  the  trough. 

Nnmerons  comninnications  upon  this  subject  have  lieeti  received,  soiiie 
of  which,  if  not  all,  are  or  may  have  been  snccessfttl  on  a  small  weak, 
Othera,  if  canied  out,  and  the  contrivances  built  and  given  a  feir  tridf 
mi^ht  be  of  especial  benefit. 

Mr.  tl.  0.  ]\[elcher,  of  CQuinn,  Tex.,  constract<Hl  one  whieh  he 
describes  as  follows: 

It  is  constructed  on  the  hand  lawn-mower  style,  mounted  oh  light  wheeb,  a  dfefin^ 
inc  rim,  8  or  10  feet  long,  passing  low  over  the  gi-ound  to  stir  the  'hoppers  up.  Jait 
behind  the  disturber  aro  two  sheet-metal  I'ollers,  one  of  which  driv^  an  encUen  hnnL 
As  soon  as  tho  'hoppei's  jump  over  the  diHturlver,  the  band  catches  them  and  craha 
them  between  the  rollers.  The  roUera,  being  of  slioet-iron,  are  elaAtie  entntgfa  to 
press  uniformly  at  any  given  point.  A  rack  of  wii*c  web  or  cloth  ascends  oVet  m  top 
of  the  machine  to  prevent  tho  'hopixM-s  IWim  escaping.  It  is  operated  hj  two  fOKt 
pushing  tho  machinu  helbre  them. 


inches  above  p^ound,  so  airaiij^ed,  if  need  be,  to  be  ac^nsted  rifter 


ptojectint 

brward  and  outward.  ^ 

In  addition  to  the  precedinof  contrivances  for  crushiilg  locnsts  is ort 
nvented  by  -Mr.  F.  PetekT,  of  Miinier.polis,  r>Iiiiii. 

?1.  IV  represents  a  front  viev/,  «nd  PI.  A',  Fig.  1,  a  side  Vle^y  ififh» 
'^me  machine. 

n  a  commmiication  from  the  inventor,  dated  Jttno  8, 1S77,  the  fidloir- 
-u^  description  is  given:  The  macliine  is  intended  to  be  dtftwii  tj 
lorses,  the  drawing  representing  one  to  be  drawn  by  a  teaizi.  "Ihe 
^ame  is  mounted  n])on  two  wheels.  The  front  is  a  slTeet-iron  platAmiy 
»'  }v  whicli  revolves  an  elevator  made  of  shits,  which  earrj^  the  hmlflti 
uto  b'^^''»<^,  where  tliey  p'»ss  between  rollers,  are  eraHhed^  and  fiedl  tbUtf 
rr-^nT>'       ^i>^    li/i^^c  »iw    or  ov  hooV  qpc  wiro  scrcws^  the  whote  ftamdiv 
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a  scoop  16  foct  long  (on  the  bottom  19  feet),  8  feet  lii^b,  the  top  of 
which  can  be  lowemi  or  raised  according  to  the  height  of  the  grain  or 
grass,'' 
We  aiinex  a  more  detailed  description: 

A  A,  drivlTig-whccld ;  B,  guiding- wheel ;  J),  setting-lever;  (7,  retaining-post ;  O, 
AndlesB  carrier :  Hfc,  gearing  il)r  elevator  and  crush i ng-shnfl ;  I,  crusliing-rollcre ; 
L,  set-ftcrew  to  spiral  spring;  /,  spiral  spring  to  press  rollers  together  when  neces- 
sary; N,  slats  on  endless  chain  with  sheet-iron  pn^jectious  to  hold  the  locusts;  M, 
drag-chain  (or  strips  of  light  wood)  to  stir  the  locusts. 

Mr.  Peteler  believes  that,  with  a  single-horse  maehhie,  40  or  50  acres 
ean  be  gone  over  in  a  single  day,  and  by  changing  horses  more  can  be 
done^  but  we,  unfortunately,  had  no  opportunity  to  test  the  practical 
working  of  the  machine^  as,  by  the  time  it  was  i)erfected,  simpler  and 
satisfactory  methods  were  extensively  lieing  employed  in  Minnesota,  apud 
the  inventor  did  not  feel  encouraged  to  manufacture  his  machine.  In- 
deed^ its  expense  is  too  great  to  warrant  its  manufacture,  except  to 
i^er  by  clubs  of  farmers.  To  use  Mr.  Peteler's  own  words:  "Tliis 
machine  is  intended  for  local  or  State  authorities  to  use  on  uncultivated 
lands  adjoinmg  farms  and  unsettled  prairies,  iu  order  to  destroy  the 
insects  during  the  entire  season;  for  that  puipose  there  should  be 
poper  organization,  with  camp  outfit,  &c.,  to  follow  up  the  swariiis, 
loaaing  the  machines  on  wagons^  and  oattle  with  the  'hoi>pers  morning 
and  evening,  when  they  are  comparatively  sluggish.  These  machines 
are  not  designed  as  temporary  contrivanees,  believing  that  we  shall  have 
the  scourge  several  seasons  in  some  parts  of  the  State,  and  they  should 
be  made  strong  arid  diitfaWe.''  Instead  of  paying  bounties  from  the 
State  treasury  for  the  locttsts,  Mr.  Peteler  Would  have  the  State  aid  the 
ttoners  by  investing  in  these  machines.  "  Fitly  thousand  dollars  ad- 
ruiced  to  formers  will  place,  at  $40  each,  1,250  one-horse  machines  in 
their  hands  to  keep  their  grain-fields  clear.  If  they  use  them  only  60 
days  during  the  sejison,  and  go  over  only  40  acres  per  day,  destroying 
but  one-half  bushel  i)er  acre  (frequently  they  would  destroy  8  to  10 
bushels  per  acre))  they  would  send  25,000  bushels  daily,  or  1,500,000  in 
BO  da3's,  wiiei-e  bad  ^hoppers  go.  That  money  would  be  returned  to  the 
State  in  four  to  six  months  by  the  farmers,  provided  the  State  and  local 
authorities  will  do  their  duty  by  destroying  the  pests  on  uncultivated 
lands.'' 

Under  this  head  we  may  mention  the  curious  suction-fanning  machine 
invented  by  Mr.  J.  A.  King,  of  Boulder,  Colo.,  and  one  of  which,  pur- 
chased by  Mr.  T.  C.  Henry,  of  Abilene,  Kans.,  we  had  the  opportunity 
to  fully  test.    It  consists  of  two  large  tui  tubes  (PI.  A',  Fig.  2,  AA), 

K)ut  8  inches  in  diameter,  with  flattened,  expanded,  and  lii)ped  mouth- 
I      jes,  B,  running  near  the  gix>und.    This  horizontal  opening  or  mouth 

about  7  feet  long.  The  tubes  connect  at  the  upi^er  extremity  with  a 
uuamber,  C,  in  which  is  a  revolving  fan  which  makes  about  1,200  revo- 
lutions per  minute.  The  tubes  and  fan,  with  the  gearing,  are  placed  in 
a  frame,  D,  5  by  10  feet,  momited  upon  two  large  driving-wheels,  E  IS. 
PL  VI  represents  this  machine  in  operation. 

The  air-current  made  by  the  revolving  fan  creates  a  suction  at  the 
mouth,  which  draws  the  insects  up  the  tubes  and  into  the  chamber. 
They  are  then  thrown  by  the  fan  upon  a  wii^e  screen,  and  i'rom  thence 
drop  into  a  kind  of  hopper  which  conducts  them  to  a  bag.  The  wire 
screen  rapidly  chokes  up  and  must  be  frequently  cleaned.  !\rost  of  the 
loeusts  are  crushed  usid  mangled  by  the  rapidly  i-evolving  i'aii,  so  that 
the  screen  may  be  remoted  entirely  and  the  lociists  tlu'owii  out  behind. 
I&is  allows  a  freer  draught  and  causes  a  greater  suction.    This  machine 
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can  be  made  for  about  $50,  and  it  works  well  on  smooth  gicnnd  or  in  a 
wheat-field  while  the  wheat  is  yet  short.  It  is  somewhat  difficult  to  kwp 
the  lips  close  enough  to  the  gi^und.  The  principle  of  the  maduneisa 
good  one,  and  we  see  no  reason  why  some  cheaper  modificatimi  of  it 
should  not  be  quite  genei*ally  used  early  in  the  season,  especially  in  Colo- 
rado, where  there  is  so  much  hard,  smooth  ground  around  the  coltiTated 
fields.  The  lips  might  be  protected  and  rendered  less  liable  to  bend  and 
get  out  of  order  by  moving  on  runners  made  to  extend  some  distance  in 
Iront. 

Finally,  a  machine  which  we  saw  in  Colorado,  and  which  was  pntnp 
by  J.  S.  Flory,  of  Greeley,  Colo.,  is  worthy  of  mention  in  this  connectifln; 
for,  while  it  may  be  used  with  coal-tar,  it  is  essentially  a  catching  anl 
crushing  machine.    The  Colorado  Sun  thus  speaks  of  it : 

Tlie  main  feature  of  this  invention  is  a  revolving  platform  of  heavy  canvas  vm 
cloth,  Tvbicli  ruim  botwoeii  two  horizontal  roUers.  Long  arms  reach  forward,  whidi 
support  a  revolving  reel ;  from  these  arms  downward  extend  sh^st-iion  sides,  over  Ab 
.  top  a  canva8  covering ;  aU  bo  constructed  as  to  form  a  large  wido  month,  into  wtSA 
the  'hoppers  are  driven  by  the  arms  of  the  revolting  reel  and  carried  betwieen  &tvo 
rollers  and  crushed.  Ilorizontal  strips  nmning  along  the  rollen  serve  to  keep  As 
rollers  and  platform  clear  of  the  crushed  grawhoppers.  The  wholo  machine  is  md- 
ported  on  two  main  wheels  about  the  middle,  and  two  smaUer  ones  in  fiont.  Esteodr 
ing  back  is  a  frame  or  cross-bar,  to  which  one  or  two  horses  may  bo  hitched  to  parii 
the  machine  forward,  or  it  may  bo  operated  by  hand.  The  fiont  of  the  platfixmnns 
close  to  the  ground,  and  by  bearing  down  at  the  rear  bv  the  driver,  it  can  eaiQybe 
lifted  over  any  obstruction  that  may  bo  in  the  way.  The  machine  can  be  xaMor 
lowered  in  front  to  suit  the  crop  over  which  it  is  run. 

This  invention  will  destroy  the  grasshoppers  without  the  necessity  and  expenis  of 
using  oil  or  tar.  The  patent,  wo  understand,  also  covers  the  combinations  of  ancep- 
tacle  immediately  under  the  rollers,  into  which  the  jgrasshoppeiB  are  caxried,  and  intt 
which,  if  need  be,  water  and  oil  may  be  kept,  ana  also  a  long  naixow  hopper  (]■( 
over  the  rollers),  into  which  coal-tar  may  be  put  and  allowed  to  ran  throurii  on  to  Ite 
platform,  thus  making  it  a  self -tarring  machine.  Either  of  these  combineametbodtflf 
destroying  the  'hoppers  may  bo  used  as  the  farmer  may  choose.  The  wi*i<i»itM<  is» 
simple  in  construction  that  any  ordinary  workman  can  pnt  them  up  at  a  compantiTdf 
small  price.  The  machine  may  be  made  of  any  size  desired,  fropi  a  small  bana-machise 
to  one  a  ro<l  or  more  in  width. 

n.  IX,  Fig.  2^  represents  a  front  view  of  this  machine  when  in  open* 
tion,  and  Fig.  .3  a  side  view  of  the  frame,  of  which  Messrs.  Eloiy  &  Oa, 
the  mannfactureivs,  send  iis  the  following  description: 

The  rollers  l^  and  C^  are  8  feet  between  the  side-pieces.    The  roller  B,  fixamsgtte 

axle,  is  about  IG  inches  longer  than  the  other.    The  T^heols  are  24  inches  in  disDMter. 

4  inches  thick,  made  of  pieces  of  2-inch  lniiil>er.    Front  roller,  C,  8  feet  between  8ill^ 

pieces,  4  inches  in  diameter.    Front  wheels  10  inches  in  diameter^so  set  as  to  letfl» 

front  roller  and  platform  run  within  a  few  inches  of  the  ground.    JFVont  wheels  shoiU 

be  on  movable  axles,  so  as  to  raise  or  lower  the  machine..  The  platfonn  is  mideoC 

heavy  ducking,  endless,  and  revolves  lietween  the  two  roUers  B  and  QK    A  bead-bkek 

*  and  key  at  eacli  end  is  used  to  drive  the  roller  C^  up  tight  against  the  axle  B.   Sid»* 

pieces  are  miule  of  scantling  2  by  0,  7  feet  in  iix)nt,  9  feet  in  rear  of  axle.    AnUyGOt 

2  by  2,  so  arranged  as  to  raise  or  lower  the  cover  P.    Cross-piece  in  ftont  of  rolkrC 

diagram  2),  set  so  close  as  to  serve  as  a  cleaner  to  the  platform,  also  pcoteets  tbepllt- 

'orm  from  rocks,  &c.    A  short  apron  is  attached  to  this  piece,  extending  to  the  gnnod. 

If  necessary,  a  cleaner-strip  may  be  placed  immediately  under  roller  C^  (diagnmSM 

V  are  canvas  wings,  extending  forward  and  outward  at  an  angle  for  the  puipoM  « 

iriving  the  grasshoppers  in  from  either  side ;  and  as  the  machine  advanccB,  thi^JBD 

'*\  to  the  movable  platform  and  are  carried  into  the  rollers  B  and  C^  (diagram  S)  vu 

iiished.    X  X  are  iron  rods  hanging  by  ropes  from  the  end  of  fhmt  cross-piece  T.   T  ^ 

ire  wires  extending  from  end  of  iron  rods  to  cross-piece  T.    To  the  iron  rods  aisl  vii* 

^o  canvas  sides  are  sewed.    An  a])ron  of  canvas  hangs  from  the  iron  rods  X  X  t» 

M/eep  the  ground.    Over  the  tor  "^o  the  pieces  0  C  a  canvas  cover  is  plaoedy  tacfcadoB^ 

»v*ori#iiTi<7r  b"**!^  ♦'»  ^^'*f  '»»">&'  T»i«w».    <\    Tlio  sldcs  aTo  also  closed  np  wiui  canvas. 

k.  liftrus^     i^"*  K)  easily  accomplished,  espedally  wbai  ^ 

uolS  are  making  iucix  »\«./irom  roads  and  hedges.    93ie  use  of  oBb 

-    lAiTit^Q  nr  loner  <^'tri'i^°  ^^  -mnQiin^  pfviino.  or  similfiT  ?*HlteiP**^'S  OQUVeESOf 
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after  the  maimer  of  quail-nets,  haa  proved  veiy  satisfactory.  By  digging 
pits  or  holes  three  or  four  feet  deep,  and  then  staking  the  two  wings  so 
that  they  converge  toward  them,  large  numbers  may  be  secured  in  this 
way  after  the  dew  is  off  the  ground,  or  they  may  be  headed  off  when 
marching  in  a  given  direction.  Much  good  can  be  accomplished  by 
changing  the  position  of  the  trap  while  the  locusts  are  yet  small  and  con 
gregate  in  isolated  or  particular  patches. 
Mr.  A.  N.  Moyer,  of  Wyandotte,  Kans.,  writes,  March  22, 1877 : 

A  street  or  an  aUey  wiU  cause  the  locusts  to  vary  a  few  points  from  their  line  of  march. 
8o,  when  approaching  the  banks  of  a  river  before  being  able  to  fly,  they  will  foUow  tilie 
banks  seemmgly  in  search  of  a  bridge.  At  Independence,  Mo.,  they  came  into  town  and 
were  led  to  the  pnblio  sqnare,  which  is  surrounded  by  a  wall  of  dressed  stone ;  several 
wagon-loads  were  removed  in  one  day.  Now,  in  aiminc  to  capture  and  destroy  them 
when  they  are  on  the  march,  suppose  a  }>ortable  fence  lined  with  tin  or  some  smooth 
material  be  used,  and  placed  in  tne  form  of  a  V  with  an  opening  at  the  apex,  and  there 
a  receptacle  for  them  be  placed  or  dug,  I  think  immense  quantities  could  bo  corraled 
in  a  oi^  with  veiy  little  labor.  I  have  worked  on  that  plan  somewhat,  and  know 
whraeof  I  speak.  Then,  to  assist  them,  lot  two  men,  holding  opjiosito  enos  of  a  lone 
piece  of  canvas,  or  any  light  material  which  will  bear  a  long  stretch,  surround  and 
steadily  run  them  into  the  portable  pits. 

A  second  fact  concerning  their  habits  can  bo  utilized.  At  night,  if  cool,  or  at  the 
approach  of  a  shower,  they  run  for  shelter;  trees  always  preferred.  If  on  every  acre 
or  every  five  acres  a  cistern  could  be  dug  and  some  branches  placed  high  above  it  or  a 
tree  placed  as  if  in  the  center,  immense  quantities  could  be  cauj^ht.  I  have  seen  many 
bmdiels  massed  at  the  foot  of  a  large  cun,  between  the  cavities  formed  by  its  great 
roots ;  they  were  a  writhing  mass  a  foot  in  depth. 

Mr.  F.  M.  Dougan,  of  Mount  Pleasant,  Eans.,  has  met  with  consider* 
able  success  with  the  following  mode  of  ditching : 

Dig  a  pit  3  feet  deep  and  from  2  to  7  feet  wide,  then  make  a  ditch  2  or  3  feet  broad 
and  about  2  feet  deep,  running  from  the  pit  toward  the  point  from  which  the  locusts 
are  making  their  appeiEurance.  To  gather  a  broad  army  of  insects,  take  a  plow  and  run 
frirrows  diagonaUy  from  the  ditch,  which  must  afterward  have  all  loose  earth  removed 
with  spades.  In  this  way  the  insects  are  brought  together  toward  the  ditch  and  finally 
into  the  pit. 

Ditching  and  trenching  properly  come  under  tliis  head ;  and  both  plans 
are  very  eftectual  in  protecting  crops  against  the  inroads  of  traveling 
schools  of  the  insects.  They  were  foimd  especially  advantageous  in 
much  of  the  ravaged  country  in  1875,  where  thei-e  was  little  or  no  hay 
or  straw  to  bum.  They  are  the  best  available  means  when  the  crops 
are  advanced,  and  when  most  of  the  other  destructive  methods  so  advis- 
able early  in  the  season  can  no  longer  be  effectually  used.  Simple 
ditches,  two  feet  wide  and  two  feet  deep,  with  perpendicular  sides,  offer 
effectual  barriers  to  the  young  insects.  They  must,  however,  be  kept 
in  order,  so  that  the  sides  next  the  fields  to  be  protected  are  not  allowed 
to  wash  out  or  become  too  hard.  They  may  be  kept  friable  by  a  brush 
or  rake. 

"  The  young  locusts  tumble  into  such  a  ditch  and  accumulate  and  die 
at  the  bottom  in  large  quantities.  In  a  few  days  the  stench  becomes 
great,  and  necessitates  the  covering  up  of  the  mass.  Li  order  to  keep 
the  main  ditch  open,  therefore,  it  iS  best  to  dig  pits  or  deeper  side  ditches 
at  short  inten^als,  in  which  the  locusts  will  accumulate  and  may  be  buried. 
If  a  trench  is  made  around  a  field  about  hatching-time,  but  few  locusts 
will  get  into  that  field  until  they  acquire  wings,  and  by  that  time  the 
principal  danger  is  over,  and  the  insects  are  fast  disappearing.  If  any 
should  hatch  within  the  inclosure,  they  are  easily  driven  into  the  ditches 
dug  in  different  parts  of  the  field.  The  direction  of  the  apprehended 
approach  of  the  insects  being  known  from  their  hatching  locality,  ditch- 
ing one  or  two  sides  next  to  such  locality  is  generally  suflicient,  and  when 
fEumers  join  they  can  construct  a  long  ditdi  which  will  protect  many 
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farms.  *  *  *  Where  the  soil  is  tenaceous  and  water  can  be  let  into 
the  ditches  wso  a:s  to  cover  the  bottom,  they  may  be  made  shallower  and 
still  be  eil'ectiial.  The  width  and  depth  of  the  ditch  is  importaut,  ondtt 
expeiiouce  diilV  red  somewhat,  1  have  been  at  paius  to  get  the  ex])eiieoee 
of  a  larg(»  number  of  eoiTejs[)ondeiit8  addressd  by  circulai'.  Many  have 
successfully  used  ditches  2  feet  deep  and  18  inches  wide;  a  few  have 
made  them  only  18  inches  by  18  indies.  Those  who  Lave  used  wtter 
found  12  hiclies  by  15  inches  sutfieient^  while  the  larger  number  used  a 
ditch  such  as  I  have  recommended,  viz.,  2  feet  deep  by  2  teet  wide,  with 
perpendicular  sides.  Ilavinj?  been  the  first  to  recommend  pjroper  ditdi- 
ing  in  this  country,  T  have  telt  particulaa*  interest  in  its  results,  uid  ^H 
l>een  in  no  small  decree  anuised  at  the  fault  found  witb  my  recoQimeiid?^ 
tion  by  those  who,  through  sloveuly-made  ditches  or  otber  causes,  hm 
not  been  successful  in  this  mode  of  warfare.  It  is  less  eftecUud  agaiut 
the  newly-hatched  young,  which  moi-e  easily  crawl  up  a  perpen^Qolar 
bank  than  the  larger  ones,  and  its  efficacy  will  vary  with  the  natmeof 
the  soil  and  other  circumstances ;  tor,  iu  proportion  as  the  soil  is  looi^ 
and  the  ditches  hence  a])t  to  Ull  u})  by  the  action  of  strong  winds,  or  in 
propoition  as  strong  winds  cany  the  insects  over,  ditching  will  neecs- 
sarily  fail." 

'^  Those  who,  from  theory  i-ather  U^an  fixm  exx)erieuoe,  ^ffe  slb^tifid 
about  the  efficacy  of  ditching,  urge  that  the  locust,  especiaJly  in  the  papa 
state,  can  hop  more  than  two  feet.  Li  truth,  however,  whether  wtei 
traveling  hi  a  gi^'en  direction  of  their  own  accord*  or  wbfSli  bemg  driven 
or  disturbed,  they  a  c^ry  seldom  leap  that  distapce,  aa  aU  wliQ  huva  Iwi 
experience  well  know\  That,  on  a  pinch,  tbe  pupa  can  leap  even  larfhfir, 
is  true;  but  the  fact  remains  that  in  prqctice  Caloptentu  irpfWiM sddoi 
does.  So  the  chinch-bug,  though  capable  of  flight,  will  yet  tomblfi  Jnib 
a  ditc^h  by  myriads  iiither  than  use  it3  wings,  i^en  tbe  larger  wingei 
Aciidia  and  G^dipodie  tumble  into  such  a  ditch,  and  seldom  get  oat 
again.  I  woiUd  remark  in  this  connection,  also,  that  a  ditch  three  {eet 
wide,  unless  corresiK)ndingly  deep,  will  be  more  apt  to  i>ermit  the  iaseete 
to  escape,  when  once  in,  than  a  narrower  one.  In  hopping,  the  more 
]>erpendicular  the  diix'ction  the  insects  must  take,  the  shorter  will  be  the 
distance  I'eached. 

"The  effic^icy  of  the  ditch  dei>end8  not  so  much  <^  the  inability  eftbe 
young  locusts  to  jump  or  scale  it,  as  on  their  tendency  not  to  doW  In 
the  bottom  of  the  ditch  they  soon  become  demoralized,  crippled,  and 
enfeebled  by  constant  eifort,  and  the  trampling  and  crowding  vcpoa  ene 
another." 

From  the  numerous  instances  that  have  come  to  our  kno^edgei  m 

give  the  following  to  illustrate  the  benefits  derived  from  proper  ditdiuig: 

Just  back  of  tluj  fair-grounds  at  Kansas  City,  Mo.,  Mr.  F.  D.  Ad)iBS 

"lad  about  three  acres  in  vegetables  in  1875.    The  locusts  hatched  in 

arge  numbers  all  around  the  city,  but  w*ere  especially  abundiuit  in  the 

mmediate  vicinity  of  this  truck-garden,,  and  seemed  bent  upon  its 

iestruction.    Air.  Adkins,  remembering  his  experience  with  the  asBtt 

)lague  in  18G7,  began  active  operations  in  ditching  for  their  destnietiqa 

"  1875  ;  and  though  the  coimtrj'  for  miles  ai-ouud  was  laid  waste,  yet 

ais  little  three-acre  field  was  imtouched — a  i)erfect  oasis  in  the  desert, 

tt  ouc<^,  giving  pleasure  to  the  eye,  and  speaking  eloquently  of  what  may 

^c  nf>'^"iii  -)lifshed  by  a  little  judgment  and  perseverance. 

'*    •      ^^'periences  in  1877  as  to  the  efficacy  of  dituheSi  the  HoIIowiiig 
^»'^  'lore  valuable : 

••tt     J  .)uiic  ^/  «*ciH  clpiy  received,  and,  in  aofiwer,  would  s^y,  fhatnp  tofSmp^ 
^^      "i.^ip.-.,  ,iif»i...„ '     lo'--'  v»v''«»4  entirely  Bacceflsfiil,  <»,  at  ioMfL  to  iqy'ftU 
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■atisfactioD}  to  wit :  We  hare  probably  not  lost  to  exceed  one  acre  out  of  seventy-fiTe 
planted,  including  com,  wheat,  rye,  oats,  and  potatoes  or  vegetables,  among  which 
we  had  planted  pease,  beans,  beets,  lettuce,  onions,  squashes,  melons,  &c.  Our  'hop- 
jiers  have  been  gone  now  ten  or  more  days,  but  wo  arc  in  constant  fear  that  they  will 
drop  down  upon  us  every  day,  but  if  they  th)  not  we  shall  liavc  a  full  crop,  so  far  as 
'hoppers  are  concerned. 

Incloscil  please  find  a  rongh  pen-sketch  of  my  farm  and  surrounding  country,  show- 
ing the  wator  and  'hopper  ditches,  also  the  difi'ercnt  crops  on  the  place  and  those  of 
my  neigh Ixjro,  L.  J.  Apply,  A.  J.  Gillman,  and  W.  D.  Cole,  w)io  cut  ditches  around 
what  little  wheat  they  have  left  unharmed  after  they  saw  that  my  ditches  were  prov- 
ing successful,  and  I  am  happy  to  state  that  they  have  likewise  been  as  successful  as 
myself,  so  ^ir  as  they  took  advantage  of  the  'hoppers,  but  they  did  not  commence 
until  these  had  eaten  in  some  distance  from  the  edge  of  their  graiji ;  consequently  they 
were  couq^elled  to  cut  through  their  grain  to  head  them  olf. 

I  first  had  a  ditch  cut  ail  around  the  outside  of  my  place,  conmiencing  on  the  north- 
west comer  and  finishing  on  the  southwest  comer,  at  the  slough ;  then  I  had  ditches 
cut  aroimd  the  garden,  track-patch,  and  wheat,  to  protect  those  from  the  'hoppers 
hatched  on  the  farm.  My  ditches  were  from  one  and  a  half  to  two  feet  wide,  and 
about  as  deep  21s  wide,  with  perpendicular  banks  or  sides,  and  two  post-holes  side  by 
side  across  the  bottom  of  the  ditch  (with  seven-inch  post-auger  bits)  two  feet  in  depth, 
about  once  every  rod,  at  first,  and  afterward,  in  places  where  large  swarms  or  herds 
attacked  iis,  as  often,  sometimes,  as  every  four  feet. 

Up  to  the  time  of  the  development  of  the  'hoppers'  wings  a  less  number  of  pits  or 
trap-holes  will  do,  but  after  that  time  it  is  very  necessary  to  have  the  sink-holes  near 
toffether,  as  the  'hoppers  will  travel  but  a  short  distance  in  the  bottom  of  the  ditch 
before  they  will  attempt  to  climb  the  sides  nnless  precipitated  into  a  pit-hole ;  conse- 
quently the  sink-holes  are  the  most  important  part  of  the  warfare,  the  ditch  acting  as 
»  kind  of  run-way  to  the  trap  or  sink-holes.  As  to  the  cost  of  the  ditch  it  must  be 
borne  in  mind  that  our  land  is  a  light  sandy  loam,  and  consequently  very  easy  digging, 
and  X  was  fortunate  in  hiring  most  of  my  laborers  rather  cheaply,  from  75  cents  to  $1 
per  day  and  board,  and  the  uands  cut  from  15  to  'iO  rods  per  day  each,  making  an 
average  of  17^  rods  per  day ;  but  I  think  they  were  extra  good  laborers. 

After  t)ie  ditch  was  complete,  and  with  sink-holes  about  one  to  every  rod,  I  employed 
a  good,  responsible  laborer  for  a  month  to  keep  the  ditch  in  onler  and  bore  new  sink- 
holes  as  often  as  the  others  were  filled  with  'hoppers,  always  putting  some  earth  in  the 
holes  containing  the  'hoppers,  covering  them  to  prevent  their  escape  and  the  disagree- 
able edor  from  decomposition.  And  let  me  here  remark  that,  wnile  this  last  laborer 
made  aa  average  of  two  hundred  and  thirty  sink-holes  per  day,  two  feet  deep,  he  was 
%p  timeJB  unable  to  furnish  sink-holes  as  fast  as  they  were  filled  with  'hoppera,  so  that 
every  few  days  I  was  obliged  to  furnish  an  extra  huml  to  assist  in  making  sink-holes. 

In  regard  to  the  number  of  bushels  of  'hoppers  caught,  it  is  difficult  to  determine, 
as  a  part  of  the  holes  would  be  filled  full,  and  others  proba1>ly  not  more  than  three- 
fiHiTUiB  full.  Each  hole,  if  full,  would  contain  at  least  half  a  bushel  of  'hoppers,  if 
alive,  and  I  think  more  rather  than  less. 

The  hatching-grounds  were  all  about  us,  the  ground  being  literally  filled  with  egg^ 
almost  everywhere  around  us,  as  well  as  on  the  farm,  20  acres  of  which  was  breaking. 
I  am  quite  certain  that  all  the  'hoppers  hatched  on  my  farm  were  in  the  ditch  before 
tti0y  were  two  weeka  old,  respectively ;  and  had  all  of  my  neighbors  commenced  ditch- 
ing as  thoronghly  as  wo  did  and  as  early  in  the  season  (1  commenced  about  the  middle 
of  April),  I  am  nuite  sive  we  would  have  had  a  good  crop  all  about  the  country  Qud 
with  not  more  tnan  half  the  labor  that  it  was  to  us  after  the  ditch  was  dug ;  besides 
we  would  have  had  but  very  few^  if  any,  'hoppers  to  take  wings  and  fly  away. 

{  hi^ye  demonstrated  to  my  mmd  that  a  ditch  cut  around  1(30  a(*rcs  of  land  before 

catchall  the 


aiTi  more 
lud  a1mo»t. 

constantly  on  the  move  when  the  weather  ia  fair,  and  will,  as  a  ('oiisetpieiice,  reach  the 
flitch  at  some  point  soon  after  they  are  hatched  out.  We  had  but  little  or  no  troul^le 
to  take  care  of  the  'hoppers  until  «tftcr  they  were  more  than  half  grown  aud  hacl 
traveled  two  or  three  miles  and  had  collected  in  large  drovi^ ;  then  they  canio  in  such 
Biimbers  that  it  was  sometimes  difficult  to  take  care  of  them.  Ihit  if  myiicigh1x>rK  had 
provided  ditches,  but  a  small  number  of  those  would  have  ever  reached  us. 

The  number  of  rods  of  'hopper-ditch  cut  on  my  farm  is  between  650  and  700  roils,  at 
a  cost  not  to  exceed  (1  per  acre  of  the  entire  farm  of  120  acn». 

Tlirough  low,  wet  places,  where  ditches  are  impracticable,  stock-boanls  can  be  set  up 
edgewise  and  use  common  fence-boards  for  caps  (thus:  T),  breaking  the  joiuts  of  the 
stock-boards  with  the  center  of  the  fence-boards,  to  prevent  the  stock-boards  from 
ialUng  over. 

There  were  times  after  the  weather  became  warm  when,  in  passing  along  the  ditch, 
it  would  remind  one  of  a  hive  of  honey-bees  swarming,  from  the  buzzing  noise  of  the 
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''  bluobottlo''  flies,  husy  among  tlio  dead  and  dying  'hopiiera  in  ihe  Bink-holn,  and 
sometimes  the  stench  was  so  great  from  decomposing  'hoppers  that  it  was  sickening  to 
pass  along  to  the  windward  of  the  ditch.— [J.  C.  Curryer,  Saint  James,  Minn^  Jnly  18; 
1877. 

But  people  are  every  where  coming  hack  to  the  realization  of  the  fact  that  the  ditch 
is  the  best  thing  of  all.  At  Clearwater  they  began  at  least  a  week  earlier  than  at 
MonticellOy  and  all  turned  to  ditching  with  a  prosi)cct  of  saving  half  a  crop. — [Mr.AUen 
Whitman,  June  16, 1877. 

Ditching  is  the  mos^  efFcctiial  way  of  fighting  the  yonng,  bat  is  too  expensive  in  t 
new  country  where  many  poor  men  have  to  light  single-handed. — [J.  G.  McOme,  Aa- 
dubon,  Becker  County,  Minn.,  November  5, 1877. 

Farmers  living  at  Brushy  Bend  dug  a  ditch  over  half  a  mile  long,  on  the  north  side 
of  a  farm.  At  the  bottom  of  the  trench  they  made  holes  about  five  feet  apart,  makis^ 
about  four  hundred  and  eighty  holes  in  all.  Each  of  these  holes  will  nold  about  a 
bushel,  and  the  'hoppers  traveling  south  from  the  sand-ridges  Avill  fill  them  quite  M 
in  one  day.  This  would  seem  incredible,  but  nevertheless  that  one  ditch  is  destrojiag 
about  four  hundred  and  eighty  bushels  of  'hoppers  per  day. — [Nebraaka  £agle. 

They  can  be  fought,  and  fought  successfully.  Pan,  with  kerosene  or  coal-tar  maj 
be  economically  used.  But  ditching  is  the  thing ;  yes,  the  very  thing.  This  season,  in 
this  county,  hiindrcds  of  bushels  have  been  destroyed  by  this  method ;  whole  ftnoB, 
reaching  himdrcds  of  ncres.  have  been  perfectly  protected.  One  of  onr  citiaens  has 
taken  over  one  hundred  buHhels.  and  this  at  a  time  when  the  insects  were  not  one^hiid 
grown.^A.  H.  Gloasou,  Little  Sioux,  Iowa,  June,  1877. 

From  what  I  have  seen,  I  believe  that  on  the  smooth,  open  prairie,  where  ditdung 
is  properly  done,  it  is  one  of  the  best  means  of  protection  against  tho  yomig  'hop- 
pers.--[  J.  I.  Salter,  Saint  Cloud,  Minn.,  June,  1877. 

Ditching  has  been  resorted  to  and  proved  satisfactory.  Xatnro  of  soil,  sandy  loam; 
depth  of  ditch,  eighteen  inches ;  width  of  ditch,  two  feet.-r-[Thomas  Nixon,  Axgfk, 
Sumner  County,  Kans.,  June  5, 1877. 

Protection  by  harriers. — ^Wliero  ditches  are  not  easily  made,  and  where 
lumber  is  plentiful^  a  board  fence  two  feet  high  and  with  3-inch  batten 
nailed  to  toj)  on  side  from  which  the  locusts  are  coming,  the  edge  of  it 
smeared  \dt\i  coal-tar,  will  answer  as  an  effectnal  barrier,  and  prove  oflfr 
ful  to  protect  fields  or  gardens. 

CoatoiL — ^The  use  of  coal-oil  and  coal-tar  may  best  be  considered  in 
this  connection,  as  both  substances  are  employed  in  various  ways  ftr 
trapping  and  dtsstroying  the  insects.    As  we  shall  presently  see,  in  con- 
sidering the  difterent  available  destractive  agents,  coal-ou  is  the  vwy 
best  and  <*1ie^pest  that  can  be  used  against  the  locusts.    It  may  be  used 
in  any  of  its  cruder  forms,  and  various  contrivances  have  been  emjiiogti 
to  facilitate  its  practical  application.    The  main  idea  embodied  in  fkm 
contrivances  is  that  of  a  shallow  receptacle  of  any  convenient  size  (vary- 
ing from  about  3  feet  square  to  about  8  or  10  by  2  or  3  feet),  provided 
with  high  back  and  sides,  either  mounted  upon  wheels  or  numezB,  or 
carried  (by  means  of  suitable  handles  or  supi)orting-rod8)  by  hand.  If 
the  "pan''  is  lai'gcr  than,  say,  3  feet  squaix*,  it  is  pro\ided  with  tnmfr 
verse  partitions  which  serve  to  pixivent  any  slopping  of  the  contentB  (tn 
case  water  and  oil  are  used),  when  the  de\ice  is  subjected  to  any  sodden 
irregular  motion,  such  as  tipping,  or  in  case  of  a  wheeled  pan,  when  it 
)a8se^s  over  uneveu  gix)uud.    The  wheeled  pan  is  pushed  like  a  wheel- 
barrow; the  hand- worlced  pan  is  carried  by  long  handles  at  its  ends.  On 
pushing  or  carrving,  as  tlic  case  may  1k»,  these  pans,  supplied  with  oil, 
over  the  iiiiested  fields,  and  mani])uhiting  the  shafts  or  handles  so  as  to 
^levate  or  depress  tho  front  edge  of  the  pan  as  may  be  desired,  the  lociute 
•*'e  startled  from  their  places  and  sjning  into  the  tar  or  oil,  when  fli^ 
e  either  entangled  by  the  tar  and  die  slowly,  or,  coming  in  contaet 
vith  the  more  active  jMirtion  of  tho  oil,  expire  almost  immediately,   hi 
'.'olorado  they  us(^  it  to  good  advantage  on  the  water  in  their  irrigating- 
ii^ches,  and  it  may  be  used  anywhere  in  ])ans  or  in  saturated  clottflt 
"itched  on  frames,  drawn  over  the  lield.    The  method  of  using  it  on  the 
•  jiT-'^ting-ditiihes  in  Colorado  is  thus  i*ei)orted  by  I'rof.  B.  L.  P&ckaid: 
.^'miMfs  i«cAi>*i*.iiiv  iu  pouiing,  or,  better,  dropjiing  ootf^tar  or  cosl- 
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oil  on  the  nmning  water  Tvith  which  the  irrigating  ditches  are  supplied. 
The  method  of  supplying  these  ditches  with  oil  is  very  simple.  It  is  only 
necessary  to  sprinkle  a  few  drops  of  coal-tar  on  the  stream,  when  the 
oils  contained  in  the  tar  are  diffiised  over  the  surface  of  the  water,  and 
coming  in  contact  with  the  insects  (no  matter  how  many),  cause  their 
speedy  death.  The  toxic  power  of  coal-oil  upon  the  insects  is  very  re- 
markable ;  a  single  drop  of  it  floating  on  the  water  is  capable  of  causing 
the  death  of  a  large  number  of  insects.  A  simple  and  ingenious  mode 
of  keeping  up  a  constant  supply  of  the  tar  to  a  ditch  I  saw  exempMed 
upon  tiie  mrm  of  Mr.  Amett.  A  three-quart  can  is  perforated  on  the 
side  close  to  the  bottom,  a  chip  loosely  fitting  the  aperture  is  inserted 
therein,  and  the  can  is  then  immersed  (by  a  weight  if  necessary)  in  the 
ditch.  Three  quarts  or  less  of  tar,  trickling  out  drop  by  drop  from  this 
slight  vent,  are  sufficient  to  keep  a  great  length  of  ditch  supplied  witii 
coal-oil  for  thirty-six  hours.  The  precise  extent  of  ditch  which  may  thus 
be  rendered  toxic  to  the  locusts  cannot,  of  course,  be  exactly  stated.  It 
is  in  fact  quite  indefinite,  for  the  reason  that  the  quantity  of  oil  necessary 
to  kill  one  of  the  insects  is  almost  infinitesimal,  and  for  the  farther  reason 
that  a  single  drop  of  oil  will  cover  quite  a  large  surface  when  dropped 
on  wat^,  so  that  taking  these  two  facts  together,  it  is  easy  to  see  that  a 
very  small  quantity  of  tar  or  oil  will  serve  to  guard  by  means  of  ditches 
a  large  tract  of  territory  from  the  ravages  of  the  young  (unwiaged) 
locusts." 

The  pans  that  were  used  in  Kansas  and  Iowa,  but  principally  in  the 
former  State,  were  of  very  simple  construction  and  very  effectual.  We 
give  the  descriptions  of  them  as  they  first  appeared  in  Mr.  Eiley's  Locust 
Plague  in  the  United  States: 

^^  A  good  and  cheap  pan  is  made  of  ordinary  sheet-iron,  8  feet  long,  11 
inches  wide  at  the  bottom,  and  turned  up  a  foot  high  at  the  back  and  an 
inch  high  at  the  front.  A  runner  at  each  end,  extending  some  distance 
behind,  and  a  cord  attached  to  each  front  comer,  complete  the  pan,  at  a 
cost  of  about  $1.50.    (PI.  Ym,  Kg.  2.) 

"We  have  known  m)m  seven  to  ten  bushels  of  young  locusts  caught 
with  one  such  pan  in  an  afternoon.  It  is  easily  pulled  by  two  boys,  and 
by  nmning  several  together  in  a  row,  one  boy  to  each  outer  rope,  and 
one  to  each  contiguous  pair,  the  best  work  is  performed  with  the  least 
labor.  Longer  pans,  to  be  drawn  by  horses,  should  have  transverse 
partitions  (PI.  HI,  Fig.  8)  to  avoid  spilling  the  liquid ;  also  more  runners. 
The  oil  may  be  used  alone  so  as  to  just  cover  the  bottom,  or  on  the  sur- 
Gemco  of  water,  and  the  insects  strained  through  a  wire  ladle.  When  tibe 
insects  are  very  small,  one  may  economize  in  kerosene  by  lining  the  pan 
with  saturated  cloth ;  but  this  becomes  less  efficient  afterward,  and  frames 
of  doth  saturated  with  oil  do  not  equal  the  pans.  Where  oil  has  be^i 
scarce,  some  x>ersons  have  substituted  concentrated  lye,  but  when  used 
strong  enough  to  kill,  it  costs  about  as  much  as  Hie  oil.  The  oil-pans 
can  be  used  only  when  the  crops  to  be  protected  are  smalL 

"  Small  pans  for  oil,  attached  to  an  obliquing  pole  or  handle,  do  excel- 
lent service  in  gardens.'' 

Mr.  A.  A.  Price,  of  Butland^  Humboldt  County,  Iowa,  sends  the  Com- 
mission the  following  description  of  a  coal-oil  pan  to  be  drawn  on  run- 
ners, and  which  was  used  with  much  success  in  Korthwestem  Iowa  (PL 
Vni,  Fig.  1): 

Take  a  coxmnon  board  from  12  to  16  feet  in  length  for  the  foundation  or  bed-piece. 
Make  a  tin  tron^h  4  inches  deep,  6  inches  wide,  and  as  Ions  ae  required.  Divide  the 
fcrongh  into  partitions  by  means  of  strips  of  tin,  so  that  ea<£  partition  is  a  foot  long, 
thns  aToiding  Va^t  spilling  of  oil.    Back  of  this  place  a  strip  of  tin  16  inches  wide  ai^ 

20  a 


306         BEPORT  OF  THE  COlOaSSIONER  OF  AGBICULTUBB. 

88  long  as  the  trough.  Tbe  back  mTiflt  be  firmly  secTired  bT  braoes  roiming  down  io 
the  front  edge  of  Iho  board.  Under  all  this  place  three  woodoii  runners  3  i^  long  and 
shod  with  iron  for  the  trongh  to  ride  on.  Ful  the  pan  half  fiiJl  of  wat«r,  and  then  add 
a  small  quantity  of  kerosene— sufficient  to  cover  the  water.  A  hone  mav  lie  hitcheid  to 
the  machine  by  fastening  a  rope  to  the  outside  runners.  •  *  •  Xhe  lightness  (tf  the 
machine  will  allow  its  being  used  on  any  crops.  •  •  #  •         * 

A  machine  of  this  sort  was  patented  by  Mr.  Lorenzo  B.  Canfleld,  rf 
Syracuse,  Nebr.  (Patent  No.  187,509,  dated  Febraary  20,  1877).  The 
following  description  and  figures  will  serve  to  illustrate  his  pan  more 
fully.  PL  VII,  Fig.  1,  represents  a  perspective  viewj  PL  Vn,  Fig.l^a 
longitudinal  sectional  view  on  the  line  x  xin.  the  preceding: 

Referring  to  the  partH  by  lettei*8,  letters  A  represent  the  pans,  made  of  zinc,  tiiLcr 
any  light  nnitablc  material,  and  of  any  Kuitable  size  and  depth  aidapted  to  the  method 
of  propulsion.  For  carrying  by  hand  1  have  found  about  3  to  3  feel-  long^  2  feet  vide, 
ana  3  to  4  inchen  deep  a^  v(.*iy  good  size.  The  sides  of  the  pans  may  aU  bo  peipendicnlar 
to  the  bottom,  except  the  fnmi  side,  >yliich  should  be  a  little  inclined,  as  flbown  at  figs. 
1  and  3,  to  facilitate  ].us.suig  over  grass,  oats,  wheat,  and  vegetation  simUar  in  flizci 
The  pans  A  are  placed  iu  a  row,  close  to  each  other,  and  united  by  bottom  8tnps,B,  to 
which  they  are  securctl  by  rivets,  b, 

C  is  a  truss,  its  ends  secured  to  the  extreme  ends  and  bottom  of  the  two  oatef  pus 
A,  and  its  central  i)art  seciu-ed  upon  the  upper  end  of  a  king-i>osty  o.  D  D  axe  hsnolei, 
one  at  each  end  of  the  series  of  pans.  £  is  an  upwardly  extended  back  for  the  paosi 
and  is  formed  by  simply  extending  the  backs  oi  the  pans  themaelyea  upward,  or  by 
attaching  a  light  cloth  back  to  standards  a. 

It  will  be  evident  thut  the  series  of  pans  may  be  extended  to  any  desized  leofftb,  or 
that  a  single  pan  may  be  used  short  enough  to  sustain  it  own  weight,  or  mikdelOD«r 
and  braced,  as  described,  and  divided  transversely  by  waUs  into  compartments^  wl&k 
will  prevent  the  oil  running  all  to  one  end  of  the  devioe  when  such  end  is  lower  thao 
the  other. 

In  operation  the  device  is  carried  by  the  handles  D,  with  the  pans  near  to  tk 
ground,  and  as  it  is  advanced  the  injects  jump  up  and  are  receivea  in  the  advancing 
pan,  or,  striking  the  back  E,  fall  Into  the  petroleum,  of  which  there  ib  one-half  incb or 
more  in  depth  in  the  pans,  where  Ihey  die,  or,  Jumping  therefrom,  die  on  the  grbond. 

This  pan  was  sold  in  the  West  at  an  exorbitant  price,  $4  betof 
charged  for  royalty,  ^^^ierever  we  had  an  opportunity  \re  advisN 
farmers  not  to  use  it,  but  to  construct  others  such  as  we  have  already 
described,  and  every  bit  as  good,  at  for  less  expense.  The  principle 
cannot  be  patented,  for  since  1875  similar  coal-oil  pans,  virtual  out- 
growths of  the  canvas  frames  originally  employed  for  the  same  purpose, 
have  been  "known  and  used"  in  Ooloi-ado.  This  fact  is  sufiScient  io  lav 
to  defeat  any  patent  riglit  based  upon  any  application  for  a  patent  sob- 
sequent  to  such  kiiowleilge  and  use. 

The  essential  A^atures  in  all  the  contrivances  are^  in  fact,  1.  A  plat- 
form that  nms  on  the  ground,  on  niniiers  or  wheels;  2.  A  canopy  at 
riglit  angles  with  it ;  X  A  reservoir  at  the  junction  to  contain  the  Iiqnid. 

Another  pan,  of  wliicli  we  give  a  sketch  (PI.  VII,  Fig.  3).  was  made 


placed 

/art,  which  prevents  the  reel  from  knocking  the  locusts  back  over  the 
'^'in. 

lie  whole  Ls  made  of  ])ine.  and  costs  $8  or  $10.  The  i>an  is  painted 
V'hin  y\'ith  asi)hnltnm  paint,  which  renders  it  impervious  to  water  <v 
»i  ^le  pan  rests  in  front  upon  runners,  to  which  ropes  are  attached 
n  .  .  "inor^  jimi  on  wheels  behind  which  carry  belts  to  turn  the  reel 
v.vri  revolves  just  in  front  of  the  pan,  causing  the  locosts  to  hop, 
wt.  hen  knocking  them  into  the  pan.  A  brush  of  cloth  is  sometimes 
iasi-'^'"i  to  one  ann  of  hc)  reel  to  brush  into  the  pan  any  locusta  that 
n\    •'    '»'  the  fix)"*  piec».     Several  of  these  pans  were  used  aboat  AK- 
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A  ocmtrivanoe  shown  in  PI.  Yin,  Fig.  3,  oonfitracted  by  Presideiit 
John  A.  Anderson  for  use  on  the  Agnooltaral  GoUege  f&rm  at  Manhat- 
tan, Eans.    The  following  description  is  taken  firom  Uie  Industrialist: 

Yeeterday  afternoon  we  had  the  following  cheap  machine  boilt  in  a  couple  of  honn, 
which  thus  far  promifies  to  do  all  the  work  of  either  of  the  oil-machines :  Three  pieces 
of  fence-board,  4  feet  long  and  three  or  foiu:  feet  apart,  serve  as  sled-runners.  To  the 
front  ends  is  nailed  a  fence-board  15  or  more  feet  long.  To  this,  and  over  the  runners, 
three  pieces  of  slats,  each  4  feet  lone,  are  attached  by  a  leather  hin^e ;  and  inch-and-a- 
half  holes  through  the  back  end  of  these  slats  receive  light  standards,  the  lower  ends  of 
which  are  fastened  to  the  back  ends  of  the  runners  by  a  leather  hinge.  Peff-holes  in 
the  upper  half  of  the  standards  enable  you  to  place  the  slats  at  any  desirable  angle. 
On  the  back  ends  of  these  slats  is  nailed  a  strip  15  feet  long,  parallel  with  the  fence- 
board  and  3  feet  from  it :  and  to  these  is  tacked  coarse  muslin  15  feet  in  length,  which 
forms  an  apron  or  movable  screen  that  can  be  set  at  any  angle.  To  the  front  ends  of 
the  outside  runners  a  long  piece  of  fence-wire  was  attached,  and  a  mule  was  hitched  to 
the  wire,  much  to  the  disgust  of  the  mule.  A  boy  can  pull  the  light  machine,  but  mules 
pull  longer  than  boys  do. 

On  trial  it  worked  to  a  charm ;  and  this  morning  the  ground  ffone  over  shows  several 
dead  'hoppers  to  the  square  foot,  notwithstandmg  the  fact  ihat  they  had  quickly 
jumped  on  the  apron.  It  should  be  used  against  the  wind,  and  promises  to  be  very 
elective.    Any  man  can  make  the  above  in  two  hours,  and  it  is  worth  trying. 

It  was  found  to  do  very  good  serncc,  killing  the  young  locusts  in 
considerable  numbers.  The  oil  did  not  evaporate  so  rapidly  as  was 
anticipatecL  One  thorough  saturation  was  sufflcient  for  fifteen  or  twenty 
minutes,  when  a  little  mbre  could  be  added.  If  the  machine  be  hauled 
against  the  wind,  nearly  all  the  locusts  which  hop  will  touch  the  oiled 
canvas.  They  generally  take  several  hops  upon  the  canvas  before  leav- 
ing it,  thus  insuriug  a  iJiorough  saturation  with  the  oil.  After  hopping 
from  the  apron  they  can  take  two  or  tliree  hoi>s  upon  the  ground,  then 
lose  all  power  in  their  hind  legs,  stretching  them  straight  out  behind, 
and  finally,  in  one  or  two  minutes  after  being  "oiled,"  they  are  dead. 

The  Weekly  Rocky  Mountain  News  of  May  IG,  1877,  contained  the 
following  notice  and  description  of  another  contrivance: 

Mr.  Ben  Long  brought  into  town  yestenlay  about  a  half  bushel  of  grasshoppers, 
weighing  35  pounds,  caught  in  foiu*  hours,  on  half  an  acre  of  ground,  two  and  a  naif 
miles  northeast  of  Boulder,  with  bis  new  machine.  Tho  machine  is  composed  of  two 
troughs,  each  5  feet  long,  and  joined  V-shapo,  tliv  augic  boiii;^  toward  the  body  of  the 
machine.  It  takes  up  about  7  feet  in  width.  The  ti'oti^^hs  are  5  tuches  wide,  an  inch 
high,  filled  mostly  with  water  and  covered  with  kt  roeeim.  Holiind  tlio  trough  is  a  wire 
0creen,  set  in  such  a  shat>e  that  if  the  ^hoppers  j\\va\>  i\*i:iiv^t  it  thoy  muttt  full  into  the 
trough.    It  runs  so  close  to  the  ground  that  few,  if  any,  «)f  iho  pi'sts  escape  below  it. 

I^Ir.  0.  L.  Watrous,  of  Des  Moines,  luwij,  :iug^t^sts  a  contrivance  of 
this  sort,  with  the  addition  of  a  wing  on  either  side  of  the  ln)ugh,  ex- 
tending forward  and  outward,  so  as  to  catch  more  locusts  that  may  hv 
upon  the  gi'ound.    lie  further  states  that  this  is  about  the  only  mean!^^ 
that  was  employed  there  for  Idlliug  them. 

Mr.  G.  V.  Swearingen,  of  Sidney,  Iowa,  under  date  of  June  14,  lo77, 
states: 

The  cheapest,  and  to  my  mind  the  mo«t  suft'essfnl,  device  or  machine  li*  luusHii  or 
ducking,  10  feet  long,  about  2A  feet  wide,  fastened  to  strij^  uteach  edge,  str«t<'lKd  at 
ends  and  in  center  or  more  places  with  oiUer  strips;  a  vioce,  18  inches  wide  a:  rear, 
supported  by  upright  strips.  Saturate  with  coai-uil,  and  have  a  Iwy  at  each  end  ciury- 
intf  it  slowly  over  the  ground. 

The  locusts,  in  hopplnij,  light  on  the  saturated  surface,  and  are  kiUed  by  the  coal-oil, 
which  appears  to  me  to  be  the  most  destructive  to  them  of  anjnhing  yet  tried. 

Coal-tar. — This  may  be  used  with  most  of  the  contrivances  junt  de- 
scribed for  the  use  of  kerosene,  and  while  not  equal  to  the  sim^)Ie  kero- 
sene-pan for  speed  in  trapping  and  destroying,  is  yet  verj-  uaelul,  espe- 
cially in  the  neighborhood  of  gas-works  where  tibe  coal-tar  can  be  obtained 
at  nominal  cost.    It  aLso  permits  the  use  of  the  simplest  kind  of  pan. 
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Enougli  tar  is  spread  over  whatever  receptacle  may  be  used  to  cover  "wdl 
the  l)ottom,  ami  when  this  becomes  sufficiently  matted  with  the  yoong 
locusts  so  as  no  longer  to  destroy  the  new  comers^  another  coating  is 
addedj  and  so  on  until  it  becomes  necessary  to  remove  the  whole  mass, 
when  it  is  shoveled  ii*om  the  pan  iind  burned;  or,  what  is  far  prefen^ 
wherever  tli(?re  are  wet  ditches  it  may  be  thrown  into  these,  when  the 
oil  contained  iu  it,  spreading  over  the  surface  of  the  water,  destroys  snch 
locusts  as  may  jump  into  or  be  driven  into  such  ditches.  Where  fte 
tar  is  scarce,  as  a  matter  of  economy  it  will  pay  to  melt  the  accnmnlatod 
mass  in  iron  vessels.  B^'  skimming  off  the  dead  locusts  that  rise  to  the 
smface,  and  thinning  the  residuum  with  a  little  coal-oil,  it  may  be  used 
again. 

The  Hon.  A.  B.  Bobbins,  State  senator  fix)m  Wilmar,  Minn.,  deserves 
credit  for  having,  by  an  opportune  letter  in  the  Saint  Paul  Pioneer  Press 
and  Tribune  of  May  17,  successfidly  drawn  the  attention  of  the  people 
of  his  State  to  the  advantageous  use  of  coal-tar.  It  had  been  ^pUed  in 
one  way  or  another  in  pre\4ou8  years,  not  only  in  Kansas  and  Colozado, 
but  even  Minnesota. 

T]ie  New  Ulm  (Minn.)  Herald  of  May  28,  1875,  had  urged  its  use 
spread  upon  sheets  of  building-pax)er,  and  the  same  reconimendatiim 
was  refened  to  in  fidl  iu  a  report  to  the  geological  and  natural  histoiy 
survey  of  j\liiiuesota  for  187G.  The  Farmers'  Union,  of  MinneapofiS) 
under  date  of  August  8, 187G,  in  a  letter  from  Greeley,  Colo.,  had  it 
scribed  the  use  of  the  same  material  spread  over  stout  canvas  jEastened 
to  a  frame,  to  bo  (biigged  o^^er  the  ground.  It  was  referred  to  in  tbe 
following  words  in  JMr.  liiley's  eighth  annual  report  for  1875: 


Mr.  Ruf lis  Clark,  of  Denver,  uses  a  piece  of  oil-cloth  9  to  12  feet  long  and  6  feet 
One  side  and  eacli  end  are  Becurcd  to  liglit  wooden  stripB  by  common  caijiet-tftckBi  and 
the  comers  strengthened  by  braces.  The  oil-cloth  is  smeared  with  coal-tar,  pnzcliaBed 
at  the  Denver  giis- works  for  $7.50  per  barrel,  and  the  trap  is  dragged  over  toe  grooDd 
by  two  men,  a  cord  about  ten  feet  long[  being  fastened  to  the  front  comen  for  that  pm)' 
pose.  The  entire  expense  of  the  trap  is  about  $3.50,  and  as  it  is  hp^tit  and  easily  fisn- 
dled,  wiU  be  found  serviceable  on  small  as  weU  as  large  farms.  Zino,  instead  of  cit 
cloth,  has  also  been  used  for  the  same  puipose. 

Finally,  the  same  use  of  it  in  mueh  the  same  words  was  recomniended 
on  page  51  of  the  Eeport  of  the  Gonferenee  of  (zovemors  held  in  Omaha 
in  the  autumn  of  1870,  ten  thousand  copies  of  which  report  were  pob- 
Ushed;  while  it  was  further  recommended  in  our  first  Bulletin,  distd)- 
uted  in  April,  1877.  It  is  somewhat  surprising,  therefore,  that  its  ntt 
should  have  proved  such  a  novelty,  though  the  fact  finds  explanatko, 
perhaps,  in  the  simple  term  of  pan  recoinitiended  by  Senator  BobUiiB, 
and  the  commendable  enterprise  which  Governor  PUlsbnry  displayed  in 
aiding  the  farmers  to  obtain  material.  The  coal-tar  plan,  when  so  fonably 
brought  to  notice,  gained  favor  at  once  and  soon  created  qoite  a  tiaam, 
The  following  extracts  will  show  what  was  thought  of  it,  the  extent  to 
"v^hich  it  was  used,  and  the  effective  manner  in  wluch  Governor  PiUaboT 
ij^ted  the  farmers  of  his  State: 


*nien.  after  a  brief  effort  to  exterminate  the  insects,  there  seemed  to  be  a 

^ -/Jnation  to  abandon  the  struggle  in  despau*,  a  contrivance  of  sheet-iron  and  coaMr 

rr  dfi  resorted  to,  with  snch  results  as  promised  a  succeesftd  issue  of  a  Tigorons  wHftn 

^pon  the  pests.    Concurrent  reports  of  the  successful  working  of  this  device  emUnaed 

o  reach  me  fix)m  various  portions  of  the  afflicted  region,  and,  after  modi  iiiqniix«' 

>  personal  inspection  of  its  operation  on  the  theater  of  the  worst  devaatfttion,  1  deosBd 

t  possessed  of  so  much  efficiency  as  to  warrant  an  effort  to  induce  its  oomprehensiTesHL 

thought  this  justified  both  by  the  practical  results  to  be  expected  and  1^  the  aonl 

'feet  of  a  vigorous  struggle  in  self-defense.    The  emergency  not  admittiing  of  time  kt 

;Afinif^  arrangements  respecting  the  costs  involved,  I  tolgraphed  the  aeivwal  oooalMi 

yvA^^v^ned,  ofterinflT  to  furnish  immediate  supplies,  ui>on  an  nndentaadinc  of  Mb* 

%irr*y,nTtv^rrM^nf  ^y  ^Vath     This  ©ffor  was  promptly  accepted,  and  all  availaBe  seppB^ 
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for  material  having  been  seonred  at  wholesale  sources^  a  vigorous  war  of  extermination 
was  maintained  simoltaneonsly  in  twenty-nine  counties  of  the  State.  In  three  or  four 
of  these,  comprising  the  dense  center  of  the  destroying  swarms,  the  expedient  proved 
nnavailing.  In  all  the  rest,  and  especially  wherever  protective  ditches  had  been  first 
constmcted,  a  fair  degree  of  success  attended  these  efiforts,  a  vast  amount  of  grain  and 
other  products  bavins  been  by  this  means  unquestionably  rescued  from  destruction* 
In  the  prosecution  of  fiiis  enterprise  there  were  employed  about  56,000  pounds  of  sheet' 
iron  and  3,000  barrels  of  coal-tar,  which  required  a  total  expenditure  of  about  $10,350. 
Toward  this  I  applied  the  unexpended  half  of  the  five  thousand  which  the  last  legis- 
lature placed  at  my  disposal  for  relief  purposes,  and  obtained  the  remainder  upon  my 
personal  credit.  The  counties  have  made  reimbursements  as  promised  to  the  amount 
of  $3,900,  leaving  about  $4,700  yet  to  be  provided  for.  As  commendable  efforts  of  this 
ohfuracter,  which  aim  at  self-protection,  without  hope  of  reward  other  than  that  dic- 
tated by  enlightened  x>olicy,  are  especially  deserving  of  encouragement,  I  recommend 
that  the  State  assume  the  whole  expense  of  the  movement,  refund  the  sums  which  have 
been  paid,  and  release  from  their  obligations  the  counties  which  are  in  arrears. — [From 
Governor  PiUsbury's  annual  message  for  1877. 

Meeker  County,  Minnesota,  summoned  the  county  commissioners  and  determined  to 
send  for  250  barrels  of  coal-tar  and  1,000  sheets  of  iron.  Other  counties  took  similar 
action,  and  for  a  time  it  was  impossible  to  supply  the  material  fast  enough.  When  tar 
was  wanting,  kerosene,  molasses,  ashes  or  sand  moistened  with  kerosene^  ashes  and 
water,  soft  soap,  or  flour  and  water  were  used;  the  latter,  when  well  filled  with  young 
locusts,  was  fed  to  the  ho^.  Tar  was  shipped  over  the  different  lines  free  of  freight 
charge,  and  the  Statoprovided  a  supply  of  1,000  bairels  to  be  distributed  wherever  it 
was  needed. — [Bir.  Whitman. 

Saturday,  May  19,  our  community  was  much  excited  over  the  working  of  ''Robbins's 
'bopperdozer,"  sent  from  Willmar,  on  trial.  It  has  taken  like  wild-fire,  and  I  venture 
to  say  that  to-day  (May  23)  there  are  over  1,000  of  these  contrivances  in  operation, 
captimng  firom  two  to  five  bui^els  per  day  per  pan.  It  consists  of  sheet-iron  pan  7  to 
9  feet  long,  back  and  sides  turned  up  6  inches,  and  front  ed^e  about  three-fourtns  of  an 
inch,  drawn  by  rope  attached  to  wire  rings  1^  feet  from  eiOier  end ;  bottom  and  sides 
tbicxly  smeared  with  coal-tar,  costing  10  cents  per  gallon  by  bairel ;  pan  drawn  over 
the  ground  very  slowly.  The  efficiency  of  this  simpte  contrivance  is  wonderful.  One 
eaUon  tar  is  good  for  a  bushel  of  'hoppers,  when  rightly  used.  Some  use  two  pans, 
uiat  behind  taking  what  the  front  passes  over.  Danilson  and  Cedar  Mills  are  about 
the  same,  if  not  worse,  than  this  town.  Everybody  begins  to  realize  the  situation. — 
[J.  M.  Howard,  Litchfield,  Minn.,  May  23, 1877. 

Testimony  is  x>ouring  in  from  all  sides  as  to  the  wonderful  success  of  that  cheap 
little  contrivance  of  sheet-iron  and  coal-tar  invented  by  Mr.  Bobbins  in  sweeping  up 
and  destroying  the  grasshoxipers.  The  x>eople  of  Meeker  County  are  so  deli^hteaand 
encouraged  by  the  success  of  the  experiments  which  demonstrate  the  ease  with  which, 
by  means  of  this  economical  instrument^  they  can  conquer  the  grasshoppers,  that  the 
people  of  the  whole  county  are  organizm^  to  sweep  the  county  clear  of  the  plague. 
They  have  appointed  a  committee  to  take  mmiediate  steps  to  place  these  machines  or 
the  sheet-iron  and  coal-tar  of  which  they  are  constructed,  within  the  reach  of  every 
fanner  in  the  county,  and  the  county  authorities  have  taken  the  re^onsibility  of  de- 
moting to  that  purpose  a  small  sum  of  about  $1,500  in  the  county  treasury.  So  great  a 
demand,  however,  liad  sprung  up  for  these  materials,  in  consequence  of  the  demand  for 
the  Bobbins's  'hopperdozer,  mat  it  was  beginning  to  be  difficult  to  procure  them,  and 
the  committee  therefore  came  down  to  Minneapous  and  Saint  Paul  to  enlist  the  efforts 
of  the  governor,  and  he  was  so  well  satisfied  of  the  efficacy  of  the  sheet-iron  and  tar  con- 
trivance that  he  at  once  proceeded  to  make  arrangements  to  furnish  at  cost  all  the  coal- 
tar  and  sheet-iron  which  may  be  needed,  not  only  in  Meeker  County,  but  throughout 
the  State.  He  telegraphed  to  Milwaukee  and  Chicago  to  secure  all  the  coal-tar  that 
can  be  had  there,  and  if  this  supply  is  not  sufficient,  arrangements  will  be  promptly 
made  to  secure  it  from  other  sources.  Similar  orders  were  telegraphed  for  an  mdeimite 
sapply  of  sheet-iron,  and  these  materials  will  now  be  fumishod  by  the  governor  either 
at  jiiinneapolis  or  Saint  Paul  at  the  rate  of  $3  per  barrel  for  coal-tar  and  4^  cents  per 
pound  for  sheet-iron,  and  the  railroads  will  carry  it  free  to  any  point  on  their  luies. 
About  250  barrels  of  coal-tar  have  been  ordered  for  Meeker  County  alone,  and  some 
five  tons  of  sheet-iron,  and  it  is  thought  they  will  require  perhaps  twice  this  when 
they  get  the  whole  people  to  work.  The  success  of  the  Robbins's  'hopperdozer  has  had 
a  wonderful  effect,  the  committee  say,  in  lifting  the  cloud  of  despondency  which  had 
settled  on  the  brows  of  the  farmers.  The  discovery  that  by  the  expenditure  of  one  or 
two  dollars  in  smearing  a  piece  or  two  of  sheet-iron  with  some  coal-tar,  and  dragginjB^ 
it  over  the  ground,  they  can  easily  exterminate  the  enemy  that  had  seemed  so  formi- 
dable, and  that  seven  cents'  worth  of  tar  will  swallow  up  a  bushel  of  grasshoppers,  has 
pnt  them  all  in  splendid  spirits,  and  they  are  now  going  to  work  with  a  will,  one  and 
all,  to  clean  out  the  pest. — [Saint  Paul  Pioneer  Pr^  and  Tribune. 

The  simple  pan  so  extensively  employed,  and  which  was  known  as  the 
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Eobbins  'hopperdozer,*  'is  fthowii  in  the  accompanying  inastration  (PL 
IX,  fig.  1),  the  ^eiuniil  plan  bein^  that  of  the  ordinary  road-scraper.  Its 
simplicity  and  dnrability  account  lor  its  general  use.  It  was  usnallT 
drawn  by  hand,  thouofh  seveiiil  pans  were  frequently  bound  together 
and  drawn  by  horstss ;  wliile,  in  some  instiiuces,  certain  improvements  in 
the  way  of  mounting  on  wheels,  so  as  to  pennit  its  being  pushed  from 
l>ehind,  were  alsso  adoi)ted.  We  saw  some  witli  a  wire  screen  or  cover 
lunged  to  the  back,  so  that  the  insects  might  be  secured  when  the  [mo 
was  not  in  motion;  but  the  cover  seemed  superfluous.  We  also  saw  lime 
and  kerosene  mixed  so  as  to  form  a  mortar  substituted  for  the  coal-tv. 

Another  device  was  used  in  Colorado  last  summer,  but  is  more  com- 
plicated. It  cousistetl  of  a  skeleton  cylinder  of  wood  frame- woi'k  covered 
with  canvas,  the  interior  of  which  was  to  be  coated  with  coal  tar.  The 
ends  were  opened  and  fans  were  arranged  there,  so  coustracted  as  to 
throw  the  locust  into  the  interior  of  the  cylinder,  whei-e  they  would 
become  entangled  in  the  tar  and  be  iK>isoned  by  it^  The  machine  roiis 
on  wheels  whose  axle  is  the  axis  of  the  cylinder. 

A  correspondent  of  The  Kansas  F^umer,  in  the  issue  of  June  C,  18T7, 
describes  the  following  contrivance : 

I  yesterday  put  together  a  machine  which  I  do  not  propose  to  patent.  It  is  con- 
structed as  follows:  I  had  riveted  ttigether  two  ahects  of  stove-pipe  iron,  each  2 by 7 
feet>  making  a  surface  of  4  hy  14  feet.  I  roiled  up  the  back  sido  abont  18  inches  highi 
and  held  it  to  its  place  by  nailing  to  it  rounded  incli  boards.  I  tamed  iip  the  firoDta 
tritle,  and  nailed  to  it  a  narrow  strip  of  siding  to  stiften  the  niacluuo  under  the  bottom, 
well  back,  so  that  it  win  balance.  I  tixed  a  three-eighths  round  iron  for  au  axle,  ind 
fastened  it  by  driving  a  staple  over  it  near  the  ends  and  into  tho  boards,  end  piecet- 
The  wheels  should  be  16  inches  in  diameter,  made  of  iwch  boards,  three  thicmeNN 
nailed  together,  so  that  the  grain  of  the  wood  wiU  cross.  I  push  niv  machine  witha 
handle  made  of  half-inch  iron,  a  ])iece  12  feet  long,  the  ends  (fatteued,  and  fastened  tt 
the  end  board  with  screws,  the  rod  bent  up  and  made  the  proi>er  shape,  bo  as  to  coiM 
about  to  the  bottom  of  a  man's  ve«t  when  operating  the  *' dozer."  I  cover  the  sorftce 
with  tur  (common),  which  will  bum  and  is  poison  to  the  'hopper.  The  machine  tilt* 
over  the  axle  and  can  be  made  to  scrape  the  gn)und  or  raised  to  pass  over  grain  or  ob- 
structions. The  "dozer"  is  a  perfect  success,  gathei-a  the  'hoppers  almost  as  clean aa 
a  reaper  will  cut  grain;  none  get  away.  One  week's  work  and  four  gallons  of  pitch 
tar  will  clean  the  worst  'hoppered  KiU-acre  farm  in  Minnesota.  At  one  priming  with 
tar  yestcTday  my  man  caught  in  about  an  hour  a  half  bushel,  estimated  to  nuit  ten 
bushels  when  grown. 

4.  CATcniNa  OR  BAGGING. — "  There  are  innumerable  mechanica]  con- 
trivances for  this  i>arpo8e.    The  cheapest  and  most  satisfacTorj"  are  those 
intended  to  bag  tluMnsects.    A  frame  two  feet  high  and  of  varjiug  length, 
according  a^s  it  is  to  lie  <lmwn  by  men  or  hoi*ses,  with  a  Img  of  sheetiDg 
tapering  behind  juid  ending  in  a  small  bag  or  tube,  say  one  f<X)t  in  diam- 
eter and  two  or  three  fr-^t  l(>n«j^,  with  a  line  wilt?  door  at  the  end  to  admit 
the  light  and  ]>erniit  the  dumping  of  the  insects,  will  do  admirable  worL 
The  insects  gravitate  toward  the  wiixj  screen,  and  when  the  secondaiy 
bag  is  full  they  may  be  em])tied  into  a  jnt  dng  for  the  purpose.    These 
^*<gging-mi)chines  Avill  prove  most  senifTuble  when  grain  is  too  high  lor 
ue  kerosene  pans,  just  described,  and  they  will  l>e  rendered  more  effect- 
t^\  by  having  runners  at  distances  of  about  eveiy  two  feet,  extendiag 
i'oot  or  so  in  front  of  the  mouth,  so  as  to  more  thoroughly  disturb  the 
nsect*  ar  I  pix»vent  them  from  getting  underneath;  also  by  having wingi 
)f  vertical  teeth,  so  as  to  increase  the  scope  with  as  little  resistanoe  to 
•1^  wind  as  possible.'' 

'^o  iinpoitant  {acts  should  always  be  borne  in  mind  in  nsdng  these 
-Aging-maclilnes:  1st,  that  they  should  always  be  drawn,  as  fiar  as  pofr 

A  woril  that  came  into  very  general  use  last  year  among  farxnen  for  coalniO  and 
'***  mnchines.  and  wlii':h  cloubtleHs  tnkes  its  origin  firom  doze,  in  zetoence  totb0 
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8ible,  against  the  \nnd,  if  this  be  stirring ;  2d,  that  in  proportion  as  the 
insects  and  the  grain  are  advanced  in  growth,  and  the  former  become 
predisposed  to  roost,  in  that  proportion  the  machines  will  prove  more 
serviceable  at  night. 

We  constructed  a  machine  last  summer  embodying  the  features  already 
mentioned,  and  it  answered  the  purpose  very  well  indeed.  We  reproduce 
the  following  account  from  the  Scientific  Ainerican : 

Professor  Kiley,  of  the  Eutomologlcal  Commission,  perfected  last  summer  a  grass- 
hopper  machine,  which  seems  t-o  be  just  the  thing.  It  is  intended  to  do  away  with  all 
extra  material,  like  coal-oil,  which  in  the  long  run  is  expensive,  and  to  work  at  aU 
0C>atM>ns,  whether  the  insects  are  just  hatching  or  fuU  grown.  It  is  not  patented,  nor 
does  the  Professor  intend  to  patent  it,  nnlebs  it  should  be  found  necessary  to  prevent 
others  from  doing  so.  It  was  worked  at  Manhattan,  Kans.,  and  gave  great  satisiaction, 
and  was  described  in  tbe  Industrialist,  the  organ  of  the  Kansas  State  Agricultural  Col- 
lege, as  follows:     (See  PI.  X,  Pig.  I.) 

**  The  mechanical  departn»eut  has  constructed  a  new  locust  exterminator  for  Professor 
Kilev.  The  machine  oi>erates  upon  the  bagging  principle.  It  is,  briedy,  a  lar^e  can- 
vas oa^  stretched  upon  a  light  but  strong  frame,  and  place<I  upon  runners,  which  ex- 
tend with  curved  -tips  a  little  In  fh)nt  of  the  mouth.  The  canvas  is  stretched  upon 
the  inside  of  the  frame,  thus  making  tbe  bag  smooth  and  even  within.  This  bag  has 
a  mouth  (A)  ten  feet  long  and  two  feet  high,  and  converj^es  backward  to  a  small  box 
or  frame,  one  foot  squai-e,  with  a  slide  cut-ofif  (D).  Tliis  box  forms  the  mouth  to  » 
secondary  bag  (B),  two  and  a  half  feet  lon^  and  one  foot  in  diamet'er,  which  ends  in  a 
second  fiime  naving  two  short  runners  below  it.  There  is  a  sliding  door  (E)  of  wire 
ffsnze  in  the  end  frame,  and  the  secondary  bag  is  strengthened  by  a  couple  of  strips  of 
leather  connecting  the  two  small  frames.  The  machine  is  made  to  'Hake  more  land" 
by  means  of  two  ri^ht-angled  trian(plar  wings  (C),  about  six  feet  long,  that  hinge  to 
the  upright  ends  ot  the  large  frame  in  such  manner  that  the  rectangle  joins  the  upper 
comer  of  the  frame.  From  the  lower  side  of  this  wing  are  snspentled  a  number  of 
teeth,  or  boaters,  which,  swinging  loosely,  drive  the  locusts  inward.  The  machine  is 
handled  by  means  of  two  ropes  hitched  to  the  outer  runners  or  to  the  outer  and  lower 
side  of  the  month  of  the  frame. 

**  On  smooth  ground  the  machine  can  be  easily  hauled  by  two  men,  but  where  the 
grass  is  tall  and  tliick  it  pulls  harder.  The  locusts,  on  hopping  into  the  machine,  soon 
reach  the  small  back  portion,  enter  the  small  bag,  and  are  attracted  to  the  rear  end 
"by  the  light  which  enters  by  the  gauze  door.  When  a  sufficient  number  are  thus  cap- 
tured the  machine  is  stopped,  the  cut-off  is  slid  down  in  frxmt  of  (he  secondary  bag,  a 
hole  is  dug  behind  the  machine,  the  bag  tippe<l  into  it,  and  the  insects  buried.  A  strip 
of  leather  closes  the  slit  through  which  the  cut-off  slips,  and  the  main  bag  is  made  of 
dark  cloth,  while  the  secondiiry  bag  is  white,  so  as  by  contrast  to  attract  more 
thoroughlv  the  locusts. 

''The  advantages  of  this  machine  are  that  it  requires  no  additional  expense  to  run  it, 
as  for  oil,  tar,  ^c.  It  will  catch  the  winged  locust  as  well  as  the  young,  if  ox)erated 
on  cool  mornings  and  evenings,  and  is  a<lapted  to  almost  all  conditions  of  growing 
j^rain.    The  machine  can  be  inadt)  for  about  $10,  and  perhaps  less.'' 

In  practice  we  found  it  best  to  draw  the  machine  by  hitching  to  the 
ranners,  and  to  brace  the  wings  at  desiied  angles,  according  to  the 
strength  of  the  wind,  by  mea.n8  of  two  iron  rods,  as  in  the  illustration. 

A  net  which  ha«  done  good  service,  made  by  Maj.  J.  G.  Thompson,  of 
Garden  City,  Minn.,  is  as  follows : 

T^vo  pieces  of  couunon  batten  about  16  feet  long  were  used  as  frame- work  for  the 
mouth  of  the  net,  one  for  the  bottom  and  one  for  the  lop.  From  the  end  of  the  bottom 
piece  a  wooden  shoe  of  the  same  material  ran  back  about  6  feet  to  steady  the  trap, 
and  serve  as  a  runner.  To  tht  rear  end  of  this  shoe  a  similar  piece  was  fastened  by  a 
hiugc,  and  ran  forward  and  was  fastened  to  the  top  piece  of  the  frame,  so  tbat  the 
month  of  the  trap  would  open  and  shut  like  a  jaw.  To  hold  the  mouth  open,  two 
short,  upright  posts  were  fastened  to  the  top  piece  by  a  hinge,  and  rested  upright  ujwn 
the  bed-piece.  The  net  itself  was  made  of  cotton  cloth  for  tbe  1)ottom,  ana  the  top 
was  made  of  mosquito-netting.  The  mouth  of  the  net  extended  16  feet  from  one  si^ 
of  the  trap  tr)  tbe  other,  and  the  net  ran  back  about  6  feet  to  a  point  with  a  hole  at 
the  end  to  let  out  the  insects  collected.  A  boy  ten  years  old  can  draw  one  end  of  this 
net,  and  by  the  use  of  it  Major  Thompson  saved  one  piece  of  wheat. 

Mr.  J.  C.  Elliot,  of  Sheldon,  Iowa,  thus  describes  a  machine  of  his  own 
devising  tbat  was  much  liked  in  his  section : 

Take  a  strip  of  fine  lumber  1  inch  thick,  2  inches  wide,  and  ten  or  12  feet  long ;  Bbaot 
18  inches  from  each  end  mortise  in  a  strip  about  2  feet  long  of  the  same  materiiQ  as 


312        REPORT  OF  THR  COBfMISSIONER   OF  AORIGUIiTURa 

your  main  piece ;  run  a  strong  wire  irom  one  end  of  the  main  piece  over  the  ends  of 
the  two  upright  pieces  and  fasten  to  the  opposite  ends  of  tho  main  strip,  fonning  the 
frame- work  to  tlie  month  of  your  dozer.  The  wire  should  be  peimanently  fiutened  to 
the  top  ends  of  the  upright  pieces  to  form  a  brace  to  keep  them  always  in  place.  Pbee 
the  long  strip  of  lum)>er  on  the  ground  so  that  the  stjmdards  stand  perpendicular; 
take  two  widths  of  strong  cotton  cloth  the  length  of  your  main  strip,  sew  them  to- 
gether so  you  will  have  double  width,  tack  one  side  of  the  cloth  to  the  long  wood  itiip; 
this  forms  the  bottom.  Take  of  mosquito-bar  enough  to  form  a  top  to  the  net,  £utflfi- 
iug  one  side  to  the  wire  running  over  the  tor  of  the  standards ;  pat  in  such  gores  of 
cotton  cloth  at  the  ends  as  you  may  need  to  form  a  complete  sack  of  the  cotton  dotli 
and  mosquito-bar.  A  good  plan  to  facilitate  taking  out  the  'hoppers  after  caught  ii  to 
let  the  back  part  of  the  not  run  to  a  point  in  the  center,  and  leave  a  small  opening, 
which  can  be  fastened  with  a  stringy  while  at  work,  and  unloosened  to  empty  out  toe 
'hoppers.  Tho  object  of  the  mosquito-bar  is  to  allow  the  wind  to  pass  through  snd 
keep  tho  'hoppers  in  the  not. 

A  very  successfol  method  of  catching  pupse  was  used  by  Mr.  Lowe 
and  Mr.  Hall,  farmors,  in  McLeod  County^  Minn.  It  is  simply  eqnivalebt 
to  a  wagon-lK)dy  with  one  side  removed^  to  be  drawn  over  the  grain  after 
dark.  The  locusts  roosting  on  the  grain  fall  into  it,  simply  lie  there  and 
become  entangled  in  a  mass,  and  may  be  easily  shoveled  into  a  hole. 
Mr.  Hall  thinks  he  caught  800  bushels  in  the  latter  part  of  Jane;  Mr. 
Lowe,  400. 

While  in  Iowa  we  inspected  one  of  the  following  machines,  which  mu 
not  in  working  order,  however,  at  the  time,  nor  was  it  much  uaed, 
even  in  the  locality  wliere  invented.  It  is  patented  by  Mr.  George  & 
Wilson,  of  Malvern,  and  Mr.  John  Shode,  of  Tabcr,  Iowa  Qiatent  Fa 
192,553,  dated  June  26, 1877),  and  is  described  below,    (PL  XI,  Kg.  L) 

a  a  represents  two  drivinji^- wheels,  upon  which  the  machine  is  piopeUed  aboot  l^a 
person  or  persons  pushing  from  behind  on  the  handle  o.  The  frame  coiuiBtB,  prafenbtfi 
at  each  end  of  the  two  curved  timbers  d,  as  shown,  between  which  is  clampMBd  a  enrM 
sheet-metal  plate,  c,  which  forms  the  Hoor  of  tho  machine.  Seemed  to  the  inside  edfa 
of  the  top  timber,  at  each  end,  is  a  curved  plate,  g,  which  Ibims  a  flange  along  eira 
end  of  the  machine,  in  order  to  prevent  the  msects  m>m  being  swept  orjoinping  ften 
the  floor. 

To  the  rear  edge  of  the  floor  is  secured  a  box  or  receptacle,  i,  as  long  as  the  floor  ii 
wide,  into  which  tho  insects  are  swept  whole  by  the  reel  h.  The  oover  of  this  tax 
does  not  quite  reach  to  the  forward  edge,  thus  leaving  the  space  1,  through  whieh  tbB 
insects  fall  into  the  box.  The  upper  end  of  the  Ud  is  turned  backward  a  oonsidflnU> 
distance,  so  as  to  form  the  flange  2,  thereby  preventing  the  insects  from  being  sirapt 
back  past  tho  floor  and  opening  1  upon  the  ground  behmd. 

Extending  across  the  front  edge  of  the  machine  is  a  board  or  bar,  n^  shaip  at  ifcB  firat 
edge,  and  the  ends  of  which  project  beyond  each  side  of  the  frame,  and  serve  Mt 
support  for  one  of  the  three  braces  or  standards  3,  upon  the  tops  of  which  the  zeel  ii 
jounialed,  and  operated  by  the  belt  or  chain  8  over  the  pulleys  9.  The  axles  5^  vfcn 
which  tho  wheels  a  are  placed,  have  their  inner  ends  made  U-shaped,  so  as  to  stnodlB 
over  the  edges  of  tho  timbers  d,  to  which  they  are  secured  by  set-screws.  By  th»  ftm- 
mg  these  spindles  a  heavy  axle  is  dispensed  with,  and  the  wheels  can.  be  adjusted  bick 
and  forth,  so  as  to  regulate  tho  distance  the  edge  of  the  floor  shall  travel  from  tbe 
ground. 

Tlie  sweo{)s  of  the  reel  may  consist  either  of  plain  strips  of  wood,  or  the  ibipi 
may  liave  sheets  of  rubber  or  any  other  suitable  material  clamped  in  between  or  second 
to  tliem,  as  shown. 

Mr.  Samuel  Godard,  of  Marysvillc,  Mo.,  invented  a  machine  for  cafcch- 
ng  locusts  (patent  No.  191,421,  dated  May  29,  1877),  of  which  we  give 
^e  accompanying  illustrations. 

?1.  XI,  Pig.  3,  is  a  plan  view  of  the  invention ;  PL  XI,  Fig,  4,  is  a  vertical 
.^mtion  of  the  same,  and  PI.  XI,  Fig.  5,  represents  an  end  view  of  tte 
.i;vomng  frame. 

*  represents  a  snitable  rectangular  frame,  which  is  moimted  npon  tlie  two  wheels  0 
~"i  provided  "vrith  the  two  handles  d,  so  that  the  whole  machine  may  be  pndied  beftn 

-  nii|  like  a  wheelbarrow.    Where  the  machine  is  too  large  to  be  piuhed  by  a  nvu 

%    jhafts  c  may  he  lasteuccl  upon  the  top  of  the  handles  by  means  ox  bandi  or  kepi  f 

4abstp^>^><>Tly  an  shown,  or  of  a^*''  otViAr  form,  and  then  a  hioiBe  be  nwd  te  movinf  tii» 
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Mounted  upon  the  top  of  the  frame  are  the  two  brace-standards  h,  and  jonmaled  upon 
these  standards  is  the  reYohrinc  wire-covered  frame  i,  of  the  form  shown,  and  which  is 
made  to  revolve  by  a  belt,  j,  uiat  passes  over  the  pulley  I  on  the  end  of  the  shaft  on 
which  the  frame  revolves,  and  down  aronnd  the  pulley  n,  fastened  to  the  axle  of  one  of 
the  driving-wheels.  The  frame  i  has  two  openings,  o,  one  in  each  end,  that  extends 
the  whole  length  of  the  frame :  and  inside  of  the  fiume^  to  each  opening,  there  is  a  hineed 
door,  r,  which  is  held  open  by  its  crank  while  the  machine  is  in  operation,  and  then 
closed  as  soon  as  the  'hoppers  are  caught,  so  that  they  cannot  escape.  In  one  or  both 
ends  of  the  frume  there  are  made  openmgps  or  doors,  through  which  the  captured  'hop- 
pers can  be  removed  from  the  fi^me  to  de  destroyed. 

This  machine  is  to  be  pushed  over  the  ground,  and,  as  the  'hoppers  rise  in  swanus 
before  its  approach^  the  revolving  frame,  with  its  epenings  at  each  end.  flies  around 
and  gathers  them  in.  After  they  are  once  in  they  can  never  escape  tne  way  they 
got  in. 

A  machine  somewhat  like  the  above  was  invented  by  Mr.  Finley  E. 
Benson,  of  Wahiut,  Iowa  (patent  No.  184.223,  dated  November  14, 1876). 
PL  XI,  Fig.  6,  represents  a  plan  view  of  the  machine,  and  PL  Xl,  Fig. 
7,  a  verticid  section  of  the  same.  The  following  is  a  more  detailed  descrip- 
tion: 

a  represents  a  long,  narrow  box  or  cage,  which  may  either  run  upon  the  runners  o  or 
small  wheels,  as  preferred.  A  portion  of  the  front  of  this  box  is  removed,  as  shown, 
and  the  inclined  side  covered  with  a  sheet  of  tin,  or  other  suitable  substance,  d,  npon 
which  the  insects  light,  and  then  slide  down,  through  the  slit  e,  into  the  box.  In  order 
to  prevent  them  from  honping  out  again,  a  guard,  g,  is  made  to  extend  horizontaUy 
over  this  opening  in  the  front  of  the  box,  toward  the  inclined  surface  d,  leaving  Just 
CTOUgh  space  between  them  to  let  the  insect  in,  but  not  out  again.  In  the  rear  side  of 
the  lx>x  a  is  made  a  light  or  long  opening,  h,  which  is  coverod  over  with  wire  gauze, 
80  as  to  light  the  interior  of  the  box,  and  thus  cause  the  insects  to  fly  toward  it,  awa^ 
irom  the  slit.  The  top  of  the  box  is  provided  with  a  hinged  cover, «,  through  which  is 
made  a  similar  light,  o.  for  the  same  purpose,  and  so  that  hot  water  or  steam  can  be 
forced  into  the  box  to  kill  aU  the  insects  caught. 

The  box  is  drawn  or  forced  forward  over  the  ground,  and,  as  the  insects  light  on  the 
iaoline  df  the  motion  of  the  machine  shakes  them  down  into  the  box  through  the  slit  e, 
whero  they  aro  kiUed,  and  then  emptied  out  through  the  cover. 

The  machine  invented  by  Mr.  Dexter  H.  Hntchins.  of  Algona,  Iowa  (pat- 
ent No.  187,012,  dated  Febmaiy  6, 1877),  differs  m)m  all  the  others  in 
having  attached  a. contrivance  for  killing  the  insects  by  means  of  solphnr 
fttmes.  PL  XII,  Fig.  1,  is  a  top  view,  and  PL  XII,  Fig.  2,shows  a  sec- 
tional view.  The  following  description  and  letters  refer  to  the  accom- 
panying drawings : 

The  frame  A  has  a  wooden  bottom,  B,  and  is  mounted  upon  wheels  CCA  drawer, 
D,  is  made  in  the  front  of  the  frame  A,  and  opens  to  the  front  between  the  flies  £  £, 
attached  to  the  frame  F  so  as  to  project  at  an  angle  of  about  forty-five  degrees  out- 
wardly from  the  frame  F.  The  flies  £  £  consist  of  wiro  frames  G  G,  covered  with  can- 
vas H,  and  are  secured  to  the  frt>nt  uprights  of  the  frame  F,  which  is  also  of  wiro. 
Draw-flies  1 1  are  hinged  to  the  frxint  standards  of  the  frame  F,  and  are  connected  with 
the  frames  G  G  by  spiral  springs  J  J,  which  hold  them  open. 

The  frame  F  has  its  top  ends  and  rear  side  covered  with  wire  gauze.  A'  tongue,  K, 
leads  from  the  rear  of  the  frame  A,  is  supported  at  its  rear  end  upon  a  caster-wheel,  L, 
the  shank  of  which  penetrates  the  tongue  K,  and  is  provided  with  a  foot-lever,  M.  A 
driver's  seat,  N,  resting  upon  a  spring,  O,  is  secured  to  the  tongue  at  its  rear  end,  in  a 
position  to  permit  the  <mver  to  operate  the  foot^lever  M.  A  cord,  P,  connects  the  draw- 
flies  1 1,  and  a  cord,  Q,  attached  to  the  cord  P  at  its  center,  leads  to  a  slot,  R,  in  the 
tongue  E,  where  it  connects  with  two  cords,  S  S'.  The  cords  S  S'  are  secured,  one  to 
each  side  of  the  frame  T,  in  which  the  caster- wheel  L  has  its  bearings.  Pins  U  U'  are 
fixed  in  opposite  sides  of  the  wheel  L  near  its  periphery.  Metallic  slats  V  are  pivoted 
longitudinally  on  the  frame  A,  and  are  connected  at  one  end  by  the  rod  W.  A  single- 
tree. X,  is  secured  to  the  tongue  K  slightly  in  front  of  the  foot-lever  M.  The  horses 
are  namessed  to  the  machine  with  their  heads  facing  the  fiume  A. 

The  operation  of  the  invention  is  as  foUows: 

The  slats  V  are  left  partially  open,  and  the  machine  driven  over  the  infested  field. 
The  grasshoppers  rise  from  the  ground,  and  are  drawn  or  driven  into  the  frame  F  by 
the  £ttw-flies  1 1,  which  are  closed  eveiy  revolution  of  the  wheel  L  by  the  pins  U  or 
U'  engaging  with  the  cards  S  or  S',  as  the  case  may  be,  both  pins  engaging  when  the 
wheel  L  ii»  straight,  but  only  one  when  it  is  turned  to  either  side  to  guide  tl^  machine. 
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The  pins  U  and  U'  are  beveled  on  their  rear  sides,  and  the  cords  S  and  S'  slip  from  nid 
puu,  when  the  pins  arc  at  the  rear  of  the  wheels  and  in  line  with  the  bearingBpf  thesMse, 
and  permit  the  draw-liies  to  open  by  the  spiral  springs  J  J. 

The  pins  U  U'  and  conls  S  S'  n.ay  l>e.  (UspensiKl  with,  if  desired,  and  the  cord  Q  mt^be 
extended  to  the  dri  vcr's  seat  and  there  0]>erate<l  by  hand. 

When  the  space  beneath  the  metal  slats  V  in  tlie  frame  A  has  been  filled  with  the 
insects,  the  slats  V  should  be  closed,  iiid  ihe  drawer  D,  previously  supplied  withfidphor, 
opened,  the  sulphur  ip^ited,  and  the  drawer  closed.  The  fumes  of  the  salphor  will 
destixiy  the  grasshoppers,  after  which  the  machine  may  bo  cleaned  and  the  operation 
repeati  d. 

Another  contrivance  v.as  indented  by  Mr.  Benjamin  Sylvester,  of 
Saint  Peter,  Minn,  (patent  Xo.  188,700,  dated  March  27,  1877),  of  wllkh 
drawings  are  herewith  giveu.  The  description  refers  to  corresponding 
parts,  and  illu8ti*ates  the  mechanibOi  and  operation.     (PI.  XHj  Fig.  3.) 

A  is  a  canyinjj-wheel,  of  which  there  are  two,  one  being  moiinted  npon  eaeh  endof 
an  axle,  a.  A  frame- work  consisting  of  two  anue,  B,  connected  l»y  a  girt  6,  and  cann- 
ing a  driver's  seat,  li'y  extends  reai-ward  tmm  the  axle  a.  The  arms  B  are  of  wch 
length  and  nrv  placed  at  such  distance  apart  that  a  horse  can  work  l»etween  thema&il 
can  [»roi)cl  the  machine  over  the  gi'ound.  bein^  attached  to  a  whil3etn»e  which  is  pivoted 
to  tlie  i^irc  b.  C  is  a  guidin^r  or  steering  whe^'l.  the  shank  C  of  which  w  i»ivo{e«lor 
jomiiauHl  in  gill;  &  and  provided  with  a  hand-lever,  C^  arranged  within  oODTenieBt 
reach  of  the  driver  whiUi  riding  in  scut  B'.  At  each  end  of  the  axle  a  there  is  a  depend- 
ing hanger,  D>,  to  Which  there  is  pivoted,  at  c,  a  vibrating  arm,  D,  these  two  aims  D  D 
being  connected  by  horizontal  girts  d  and  <?'.  Inmiediatffly  above  the  anuB  D  then 
are  two  stationaiy  oims^  D^\  also  connected  by  a  hoiizuutal  ^irt,  d^.  The  arms  D^i 
girt  d^j  and  the  axle  a  form  a  reetnngiikr  frame,  over  which  is  stretched  a  cover,  £, 
tlic  s])aeo  between  the  anus  D  D^  at  each  end  of  the  trap  being  tilled  wiih  a  siiltaUe 
tlexible  material,  EK  To  the  lower  amis  D  and  girts  a  <2'  is  also  attached  a  flexibk 
covering,  which  hangs  down  loosely  in  rear  of  girt  d'  between  that  g^  and  the  azta 
a,  formmg  a  bag  or  pouch,  as  indicated  at  K*.  fhis  last-describecl  part  of  the  txtf, 
consisrlng  of  the  arms  D  D'^,  their  councctiug-girts,  and  the  coreriug  jB  £^  £*,I  onsll^ 
denominate  the  cage.  A  cord,  F,  is  connected  with  girt  d  or  ^>,  and  passes  overn 
through  standard/  ajid  rearward  to  within  reach  of  the  driver.  A  revolviiig  bruiib,G, 
is  mount cd  in  supporting-bars  1.  (Shown  in  dotted  lines.)  A  belt,  H,  passes  aniund 
a  gror>v«'(l  wheel.  A',  on  one  of  the  carrying- wbeels  A,  and  a  correspondiug  pulley,  G'. 
on  the  shaft  of  the  brush  G,  thus  causing  the  bnish  to  rotate  rapidly  as  the  device 
moves  forward  over  the  ground  and  sweex>s  the  grasshox)per8  or  other  insects  into  the 
ca«re. 

By  means  of  the  cord  F  the  hei^^ht  of  the  front  part  or  e<lge  df  the  aivron  or  of  tlie 
girt  d  fVoni  the  grass  or  the  giaiu  or  the  ground  may  be  inmcatetl,  and  by  a  snddeo 
upward  Jerk  nyiou  this  cord  any  accuiuulaiion  of  ^n*asshoppe»  on  the  apron  hetVMB 
girts  d  d'  may  be  readily  delivered  into  the  poucli  or  Ijag  L-. 

Wben  the 'device  is  •.lade  of  suitable  size  it  may  be  propelled  by  hand  histetdof 
horse-power. 

The  *'  Hero  'Eo^'^per-cateher^  conslructtd  by  John  Carlen,  Bemadotte, 
Xicollet  Comity,  Mumesot^,  iis  a  simple  ba^  with  fan  attacJimeut,  w(ttk- 
ing  somewhat  on  the  same  priueiple  as  the  above. 

Most  of  tiles'^  patent  contnvMnees  are  o\yQii  to  the  objection  of  extra 
cost  and  coin])lit'ation  without  extra  eiliciciicy,  and  the  simpler  devicBS 
will  always  retain  tlieu*  deservedly  greater  i)opularity. 

Mr.  J.  8.  i3elt,  of  the  finn  of  Perkins  &  lielt,  Saint  Paul,  Minn.,  coo- 
jiiiieted  a  simple  sheet-iron  ])au,  intended  to  hold  the  locnsts  without 
he  aid  of  co;;l-tar.  The  machine  consists  of  a  sheet-u-ou  platform  with 
^  front  sweep  of  8  feet^  the  back  of  whitdi  is  elevated  7  mches  and  tha 
ix)ut  V^  inches,  in  the  sliape  of  a  nniiier.  Over  the  plattbrm  is  a  contriT- 
ince  that  holds  tiie  locnsts  that  hop  npon  the  machine,  and  an  effective 
^"^ver  prevents  any  from  hopping  over  the  grate.  The  implement  to 
•.sily  ]>ulled  1)y  roi)es,  and,  with  a  3-tcot  wing  on  each  side,  it  swe^ 
er  14  feet  of  iield.  its  c  apacity  is  three  bushels,  and  it  can  be  emptied 
i»  U*n  seconds. 

I'he  following  letter  from  Mr.  Pennock  Pusey,  private  searetsiyto 
7v/ pernor  PiUsbuiy  ^.xprA^<^8  ^he  opinion  of  those  fidly  eompttant  to 
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"This  will  be  handed  you  by  Mr.  J.  E.  Belt,  who  will  exhibit  a 
ocast-machine,  which  strikes  the  governor  and  myself  as  the  best 
hing  yet  invented.  It  is  on  the  same  simple  principle  as  that  of  the 
iheet-iron  and  tar  dozer,  bat  dispenses  wholly  with  the  tar,  and  thus 
'es  cost  and  delay.  It  was  tested  yesterday  by  l^lr.  Eaney,  of  Le 
:>ueur  County,  who  is  probably  the  best  practical  authority  in  the  State, 
md  he  heartily  indorses  it,  as  you  will  see  by  his  letter.  The  inventor 
)roposes  to  rush  the  manufacture  of  them  extensively,  and,  all  things 
lonsidered,  it  seems  worthy  of  notice." 

We  re(iuested  JNIr.  Whitman,  our  special  assistant  in  ]\Iinnesota,  to  see 
he  pan  tried ;  he  did  so,  and  found  it  to  work  well,  though  it  accom- 
>li8hes  nothing  more  than  the  tar-pan,  and,  on  account  of  being  more 
expensive  at  hvst  cost,  was  not  so  generally  used.  The  pan  has,  we  be- 
ieve,  been  patented,  and  can  be  built  for  $G. 

Under  the  present  head  may  be  mentioned  the  method  that  has  been 
ind  may  be  in  future  adopted,  under  peculiar  and  favorable  circum- 
tances,  of  driving  the  Insects  into  streams  and  catching  them,  as  they  float 
lowu,  in  sacks ;  and.  finally,  the  use  of  hand-nets,  such  as  entomologists 
ordinarily  use  in  collecting  and  catching  winged  insects.  This  method 
s  strongly  advocated  by  GherstUcker,  Korte,  and  other  European  writers, 
may  be  employed  with  advantage  in  a  small  way  with  us  where 
cial  crops  are  to  be  cleared  that  would  be  injured  by  other  methods. 
1.  simple  net,  such  as  that  herewith  illustrated  (PI.  XII.  Fig.  4),  may  be 
:1       ly  constructed  by  any  tinsmith :  the  only  material  required  being 

piece  of  stout  wire,  a  hqUow  tin  tube  in  which  to  solder  the  two  ends* 
kud  a  piece  of  cotton  or  linen  cloth,  a  wooden  handle  of  any  dedrea 
ength  being  inserted  in  the  non-soldered  end  of  the  tube. 

USE  OF  BESTEUOTIVE  AGENTS. 

We  have  never  had  much  fkith  in  the  application  to  the  plant  or  the 
Qsect  of  any  chemical  mixture,  fluid,  or  powder,  as  a  means  of  destroy- 
ug  the  locusts :  Ist,  because  nothing  will  more  quickly  or  surely  kill 
hem  than  coal-oil ;  2d,  because  of  the  im})racticability  of  using  any  such 

^plication  on  the  extensive  scale  that  would  be  necessary.  Yet  as  sev- 
ral  parties  sent  us  their  various  ingredients,  patented  or  other\nse, 
rith  strong  faith  that  in  such  they  ha<l  discovered  a  locust  panacea,  we 
ndeavored  to  give  some  of  the  more  reasonable  of  tliem  fair  trial. 

This  we  did  the  more  willingly  that  it  is  possible  to  save  special  plants 
\j  some  such  means  where  the  owners  of  the  plants  set  a  sufficiently 
ilgh  value  upon  them  to  warrant  an  amount  of  lal>or  and  exi>ense  that 
],ey  would  not  think  of  Ixestowing  on  the  onlinary  crops  of  th<?  field 
.nil  ganlen.  We,  therefore,  engaged  Prof.  R.  L.  Packard,  of  the  Patent 
)fllce,  and  formerly  chemist  in  the  Department  of  Agriculture,  Wash- 
Qgtonj  D.  C,  to  go  to  Colbrado  last  June,  while  the  insects  were  about 
wo-thuxis  gi*own,  and  test  various  com])ositions  and  chemicals  that 
lad  either  l>een  recommended  by  correspondents  or  which  we  ourselves 
lesired  to  have  tried.  Among  them  we  will  enumei*ate  the  following : 
The  spraying  of  coal-oil  variously  diluted;  the  use  of  "Buhach"  or  Per- 

ji  insect-powder  (fresh  powder,  fix)m  plants  raised  in  Cahfomia,  was 

it  us  by  (jr.  N.  Milco,  of  Stockton,  Cal.);  Veith's  insect-fluid*  (also  sent 
)y  the  raanuiactuirersj ;  sulpho-carbonatesj  bisulphide  of  carlK)n;  hot 
klum  water;  naphthaline;  quassia  water  in  varying  strength;  strong 

*  This  is  mannfactuied  in  Philadelphia,  and  recommended  for  all  8ort»  of  iuaects,  for 
oanv  of  which  it  could  be  of  no  possible  nse :  and,  like  manj  other  patent  nostromt 
or  aJl  Inaect  lilt,  it  is  very  much  of  an  imposition. 
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tobacco  water;  iiric  or  liippuric  acid;  sulphuric  acid  diluted  with  fifty 
times  its  weight  of  water;  a  few  teaspoonfdls  of  saltpeter  in  a  bncketfiil 
of  wat^;  salt  water;  vinegar;  copperas  water;  cresylic  soap. 

Owing  to  unfavorable  weather  while  in  Colorado,  Professor  Pacbaid 
failed  to  carry  out  experiments  as  completely  as  was  desired;  but  we 
quote  the  following  portions  of  his  report,  and  shall  refer  in  other  chap- 
ters to  other  observations  he  made  for  the  Commission: 

Tho  inBtrumcnt  in  gcnoral  nso  for  destroying  locuBts  is  the  coal-oil  or  coal-tar  "piii," 
as  it  is  caUed,  many  modiiications  of  ^vlIicu  are  made  to  suit  individual  preferences  or 
special  emergencies. 

As  to  chemical  experiments,  those  chemicals  only  could  be  tried  which  would  ifiset 
the  insects  by  direct  application  to  them,  since,  as  remarked  in  a  former  lettei:  at  iha 
time  of  my  visit  the  locusts  were  aU  young,  very  sluggish,  and  were  not  nedin^. 
Consequently,  of  the  hundred  or  more  insecticides  which  have  been  patented  in  tint 
country,  most  of  which  are  to  bo  used  in  protecting  fruit-trees  and  other  plants  £raB 
the  ravages  of  feeding  insects,  few  could  bo  tried.  Of  those  remaining,  aside  from  fhii 
class,  the  exx>erimcnts  of  Dumas,  conducted  in  France  with  a  view  to  discover  mbw 
agent  destructive  to  tho  Fhylloxera,  have  shown  that  the  nugority  of  auch  agents  m 
are  fatal  to  that  insect  are  also  destructive  to  the  vines  or  detrimental  to  the  soil,  snd, 
consequently!  indirectly  injurious  to  the  vines.  It  would  be  nselees  here  to  ennmente 
the  large  number  of  natural  and  chemical  compounds  which  the  diatinzniahed  Frendi 
chemist  experimented  with.  Their  number  exceeds  %  hundred,  and  mclndeB  a  Iiip 
minority  or  those  substances  generallv  recognized  as  poisons.  The  report  is  to  w 
found  in  "Annalos  do  Chimie  ot  de  Physique,''  6e  66rie,  tome  vii,  1876.  lliegeDail 
conclusion  reached  is  that  for  attacking  the  Phylloxera  the  snlpho-carbonatea  and  coal- 
tar  are  the  best  means  to  bo  employed.  In  dealing  with  locusts,  howeveTitiieptebkB 
is  an  entirely  different  one  from  that  to  be  solved  m  regard  to  the  P/bylloxera.  In  ow 
case  we  have  an  active  insect,  continually  moving  from  place  to  idace  above  grooad, 
while  in  tho  other  a  comparatively  stationary  insect,  living  under  ground  and  ranfeiB* 
ing  so  as  long  as  its  food  lasts,  is  to  be  dealt  with.  In  the  latter  case  the  point  wiito 
find  poisons  which,  giving  off  vapors  during  a  sufficient  length  of  time  and  acting  ii 
a  confined  space,  would  destroy  the  subterranean  pest.  In  the  former,  however,  tie 
object  has  been  to  find  some  chemical  which,  actmg  by  immediate  contact  with  the 
actively  moving  locust,  would  cause  its  death,  or  which^  scattered  on  the  plants  iriikk 
it  affects,  would  enter  its  system  and  so  act  as  a  poison.  As  before  remarked,  on^tht 
former  of  these  objects  could  be  kept  in  view,  owing  to  the  activity  of  the  inHeti> 
No  experiments,  therefore,  having  in  view  the  protection  of  plants  conld  be  made. 
The  following  trials  wore  made : 

Buhachj  or  Persian  inscct-poKdcr. — Several  locusts  immersed  in  this  for  &om  t]in»- 
quarters  of  an  hour  to  an  hour,  after  being  liberated  from  the  bottle  (they  were  eoo* 
pletely  immersed  in  the  powder),  brushed  off  the  powder  and  moved  off.  altboo^ 
feebly.  When  the  i>owder  is  blown  upon  them,  as  prescribed,  tliey  qnickly  braikit 
off,  and  disappear  unharmed. 

Veith*8  insect-fluid. — This  proved  to  bo  very  effective,  killing  locnsts  and  plants  with 
great  celerity.  Analysis  shows  it  to  be  made  up  of  oil  of  turpentine  and  a  tinetaie 
(probably)  of  camomile.  Tho  oil  of  turpentine  may  woU  account  for  its  deadly  eflbclk 
Sulpho-carhonate  of  potassium, — This  salt  was  prepared  from  impnxe  bianlphukof  fltf- 
bon,  obtained  in  Denver  (and  containing  naphtha),  and  an  alcoholic  saturated  Mb- 
tion  of  hydrate  of  potassa.  When  sufiiciently  dilute,  so  as  not  to  be  i^jniiooi  to  pbatai 
I  think  it  is  equally  hnrmloss  to  tho  insects.  A  strong  solution  (nearly  utonrtel^ 
causes  tho  locusts  to  fall  over  and  apparently  kills  them,  but  in  fifteen  minutes  tlnj 
revive,  and  in  half  an  hour  are  ablo  to  hop  oiT.  A  solutiou  of  1  to  10  or  15  has  to  te 
repeatedly  applied  to  have  any  apparent  efiect,  and,  as  fiir  as  I  could  obaerYfl^  tkii 
efiect  soon  disappeared.  Tho  Ktrong  solution  is  sure  and  speedv  death  to  plaiUi»  m^ 
vet  does  not  appear  to  kill  the  insects,  so  that  with  a  dilute  solntion,  one  imflftrifflHy 
-^  not  to  hurt  plants,  no  good  efiect  can  bo  had. 

Japhthalinc. — The  impure  Hpccimens  I  was  ablo  to  obtain  at  tho  gas-workBin  DenW 
-iiich  contain  many  im])urities,  do  not  warrant  mo  in  reporting  npom  the  effNt  v 
•o.phthaliuo  ns  such.  The  efi'ccts  1  observed  were  far  less  sati&ctory  than  thoMl 
'ijtained  with  coal-tar.  Naphthaline,  like  bisulphido  of  carbon,  can  only  woikvlMi 
''opt  in  contact  with  tho  insects  for  some  time.  It  gives  off  its  vaporaslowly,  wnd  ii 
"^*-  therefore,  capable  of  successful  application  where  locusts  ore  oonoemed.  I  tun 
Yai/Chod  a  locust  for  three-quarters  ol  an  hour  moving  about  over  the  impure  Mfk' 
haline  left  in  the  oil-barrel  by  poming  out  tho  oil  (oil  from  coal-tar^  whemii 
uglo  drop  of  tho  crudo  oil  itself  causes  almost  immediate  death. 
'ho  above  and  Paris  green  are  the  principal  substances  ezperimented  witb,  < 


lUg  coimtcd  out,  either  for  tho  reason  that  they  are  applicable  only  to  thspnti^ 
»*•  V  -'nn-^-j  loroipuf  ■TrtniiiTK"  »naA/»+o  '"•lioh did uot appeoT dtuinff mvBturi] 


appear  during  my  stay  in  Oo&Mi^i 
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that  their  ineffectiyeness  is  well  known,  or  that  chemical  considerations  (e,  g,  in  the 
case  of  solphorio  acid)  forbid  their  use,  or  demonstrate  its  impracticability. 

In  conclusion,  I  will  say  that  I  am  a  witness  of  the  speedy  action  of  coal-oil  upon 
youDg  locusts,  an  action  which  is  certain  and  immediate.  I  have  taken  a  straw, 
dipped  in  the  crude  oil  distilled  from  coal-tar,  shaken  off  the  pendent  dxop,  and 
touched  the  insects  with  the  residue.  Treated  with  this  minute  quantity  they  died 
in  from  eight  to  ten  minutes.  I  have  seen  substantially  the  same  cf^t  wiui  kerosene. 
As  only  a  small  quantity  of  oil  need  be  employed  it  is  x>erhaps  unnecessary  to  x>oint 
out  the  difference  in  price  between  kerosene  and  crude  coal-tar  oil,  but  the  attention 
of  £tfmer8  may  usefully  be  drawn  to  the  fact  that  such  difference  exists.  They  have, 
chemically  speaking,  certainly  discovered  the  cheapest  and  most  effective  remedy 
against  the  ravages  of  the  unwinged  locusts.  No  known  chemical  is  at  once  so  deadly 
in  its  action  and  at  the  same  time  so  cheap  as  **  coal-oil.''  Its  manipulation  is  simple 
and  onattended  with  any  danger  which  cannot  be  easily  guarded  against  by  a  little 
care.  This  fact,  together  with  its  comparative  cheapness  and  freedom  from  danger 
of  adulteration,  are  the  advantages  it  possesses  which  recommend  its  use  as  an  active 
poison.    This  point  is,  I  think,  clearly  settled. 

The  other  questions  of  protection  to  plants,  and  of  the  chemical  value  of  the  immense 
quantities  of  locusts  which  annually  die  in  the  West,  considered  as  fertilizers,  as  well 
as  the  Airther  question  (interesting  in  a  scientific  point  of  view)  as  to  what  is  the 
chemical  nature  of  those  secretions  of  the  mature  locusts  which  are  said  to  be  delete- 
rious to  fowls  and  even  to  affect  the  human  skin,  must  as  yet  remain  unanswered. 

The  deadly  effect  on  animal  life  of  carbonic-acid  gas  is  well  known. 
In  1875  we  used  it  from  a  Babcock  extinguisher,  and  gave  it  a  thorough 
trial  under  many  different  circumstances  and  conditions,  but  without 
any  satisfactory  results.  It  had  very  little  effect  upon  them  even  when 
played  upon  them  continuously  and  at  a  short  distance.  They  often  be- 
came numbed  by  the  force  of  the  liquid,  but  invariably  rallied  again. 

Paris  green. — ^This,  though  it  kills  those  insects  which  partake  of  it, 
is  yet  no  protection  to  plants,  because  those  which  go  off  to  die  after 
partaking  are  always  followed  by  others  which  go  tlirough  the  same 
operation.  A  new  mode  of  using  it  was  earnestly  advocated  and  sto)ngly 
recommended  by  one  of  our  correspondents  in  Texas,  viz.,  by  sprinkling 
it,  mixed  in  the  ordinary  way  with  from  20  to  30  parts  of  flour,  upon  the 

ound.  The  locusts  were  found  to  be  attracted  by  the  whitish  powder, 
to  gather  about  and  feed  upon  it.  We  had  it  thoroughly  tried  with 
^luyi^g  success,  as  the  foUowing  experience  indicates : 

I  have  tried  the  experiment  of  Paris  green  and  flour  (1  part  to  30),  and  do  not  find 
it  a  success.  The  young  locusts  did  not  seem  especially  attracted  to  it,  i.  e.,  only  from 
%  distance  of  a  few  inches,  and  of  those  which  went  on  to  it  but  few  died.  Mr.  Payne 
itates  the  same  thing.  I  urged  him  to  seud  a  full  statement  of  his  experiment  to  you, 
18  I  knew  he  would  have  an  earlier  and  better  opportunity  to  try  it  than  I  should. — 
[A.  Whitman. 

In  experimenting  with  Paris  green  brought  in  contact  with  the  insect,  I  captured 
lereral  specimens  and  rubbed  them  in  this  compound,  then  set  them  at  liberty  and 
iratehed  their  movements  for  half  an  hour  or  more.  In  each  case  I  saw  the  insect 
free  itself  by  rubbing  from  the  dry  powder,  and  at  the  end  of  the  time  specified  I  saw 
lo  difference  between  insects  so  treated  and  their  companions.  I  put  one  specimen, 
ifter  thorough  immersion  and  rubbing  in  Paris  green,  in  a  specimen-box,  and  opened 
she  box  two  nours  after.  The  insect  was  as  lively  as  ever,  and  had  freed  itself,  as  far 
IS  I  oould  see,  frt>m  all  traces  of  the  chemicaL  Indeed,  it  is  difficult,  speaking  from  a 
shemical  or  physiological  stand-point,  to  see  why  Paris  green  in  dry  powder  should 
tiave  any  toxic  effect  when  extemaUy  applied.  Its  poisonous  effects  are  due  to  the 
xjpper  and  arsenic  compound  of  which  it  consists,  and  which  can  only  act  as  a  poison 
irhen  taken  into  the  system  in  solution. 

I  made  the  foUowing  experiments  with  the  same  substance  diffused  in  water:  In- 
lects  were  kept  for  some  time  (3  minutes)  in  water  holding  Paris  green  in  suspension. 
On  taking  them  out,  they  waited  until  they  were  dry,  then  brushed  off  the  div  powder, 
ind  for  half  an  hour  (as  long  as  I  watched  them)  behaved  in  aU  respects  like  iusects 
not  experimented  with.  The  reason,  apparently,  is  that  Paris  green,  being  insoluble 
in  water  under  these  circumstances,  behaves  like  the  dry  powder;  «.  e.,  the  water  evap- 
urates,  leaving  the  dnr  powder,  which  the  insects  proceed  to  wipe  off.~[R.  L.  Paokara. 

In  accordance  wiu  your  reoneet,  I  experimented  with  the  Paris-green  mixture. 
[Jsed  it  on  an  inclosed  square  rod  of  wheat ;  also  a  rod  of  grass.  Inclosure  surrounded 
mth  boards  a  foot  wide.    One-half  of  each  of  these  was  treated  by  mixing  Paris  green 
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with  thirty-two  times  its  weight  of  flour,  and  placing  the  mixture  in  cones  apon  tiie 
ground.    Cones  formed  by  taking  the  mixture  between  the  thumb  and  two  next  Ad^k 
and  compressing  it,  and  placing  the  same  upon  the  ground  on  about  every  9  inches 
square.    On  the  other  half,  the  mixture  was  sprinkled  npon  the  ipraas  and  wheat  wliiJr 
it  was  damp  with  dew.    The  niixtiu*o  was  eaten  by  the  'hoppcrB ;  where  it  was  pUad 
in  cones  it  was  covered  with  the  insects.    Should  say  that  in  thirty-six  hoon  one-kli 
the  quantity  had  disappeared,  and  in  forty-eight  hours  there  were  dead  'hoppenoo 
the  ground,*but  not  in  any  satisfactory  quantity. — [8.  B.  Coo,  Morristown,  Minn. 

I  have  experimented  with  the  arseniate  of  copper,  as  yon  desired,  but  with  nofnt' 
tical  effect.  I  mixed  with  dry  tiour  first,  but  comd  find  no  dead  locusts.  I  then  mixed 
into  a  stiff  dough  and  workcci  it  into  (.'mmbs  or  pellets,  and  placed  on  the  CTound,mid« 
white  by  the  dry  preparation ;  result,  one  dead  sparrow  and  one  cowbira,  both  ant 
destroyers  of  the  'hoppers;  but  I  could  not  find  any  dead  'hoppers;  perhaps  the  Midi 
ate  them,  but  I  am  incIino<i  to  believe  that  their  death  came  by  eating  the  poisooed 
dough.  I  do  not  think  the  'hoppers  are  attracted  by  white  substances  in  any  maiM 
de^reo,  for  on  sprcadiug  the  brightest  i*ye-straw  alongside  of  old,  rotten  hay,  thatvii 
very  dark  in  f'oior,  1  found  thorn  more  uiuuerons  on  the  hav  than  on  the  straw.  Iba^ 
tried  spreading  newspapers  and  dark  woolen  rags  side  by  side,  and  always  find  tbe 
majority  of  'ho]>per8  on  the  darker  substance.  This,  I  think,  is  on  accoont  of  tte 
warmth  imparted  being  greater  from  the  hay  and  rags  than  from  the  straw  and  paper. 
— [J.  I.  Salter,  Saint  Cloud,  Minn. 

Oiie  of  our  assistants  in  Kansas,  Mr.  G.  Gauiner,  found  that,  spread 
upon  tho  ground,  it  attracted  and  destroyed  a  great  many ;  but  it  is  ren 
clear  that  this  mode  of  destroying  the  locust  cannot  compare  with  many 
of  those  we  have  already  described.  Its  use  against  the  yoon^  locosto 
is  practically  of  little  avail,  because  of  the  excessive  numbers  m  which 
they  generally  occur,  and  bcciiuse  of  the  danger  incident  to  the  use  of  i 
poison  on  so  loose  and  extensive  a  scale  as  would  be  nect^ssary  to  make 
it  efiectual.  Several  other  ingredients  wore  strongly  recommended  by 
correspondents  who,  had  they  tried  their  own  recommendations,  would 
have  (liscovered  the  usolessuess  of  the  same.  One  suggested  alum-water; 
another,  from  Estillville,  Va.,  expatiated  on  the  merits  of  common  nlti 
to  be  used  with  an  ordinary  driU;  while  still  others  found  Bomep^Dl)e^ 
tion  from  the  coi)ious  use  of  ashes  and  of  gypsum.  Of  all  the  different 
api)licationH,  however,  intended  to  protect  plants,  we  doubt  whether  any- 
thing is  more  ell'e(;tual  than  the  spraying  of  a  mixture  of  kerosene a^ 
warm  water,  wliich  wiU  answer  a  very  good  pmpose  when  the  inaecti 
are  not  too  nimierous  or  ravenous. 

THE  PROTECTION  OP  FBU1T-TB££S. 

The  best  means  uf  protecting  fi'uit  and  shade  trees  deserves  separate 

consideration.    \Miere  the  tnmks  are  smooth  and  peipeudicolar  ibey 

may  be  protected  by  whitewavshing.    The  lime  crumbles  under  theftet 

of  the  inr-^cts  as  they  attempt  to  climb,  and  prevents  their  gettmgnp^ 

By  their  persistent  etlbrts,  however,  they  gradually  wear  off  the  limeairi 

reach  a  higher  point  each  day,  so  that  the  whitewashiDg  must  be  oftn 

.•epeated.    Trees  with  short,  rough  tnmks,  or  which  lean,  are  not  very 

veil  protected  in  this  way.    A  strip  of  smooth,  bright  tui  answers  cien 

bettor  for  the  same  puri^ose.    A  strip  3  or  4  inches  wide  brought  aroond 

tnd  tacked  to  a  smooth  tree  will  protex^t  it,  while  on  rougher  tretta 

)iecc  of  old  rope  may  iirst  be  tacked  iiround  the  tree  and  the  tin  tackid 

^  it,  so  as  to  leave  a  portion  both  above  and  below.    Passages  between 

^^e  tin  and  ro])e  or  the  rope  and  tree  can  then  be  blocked  by  filling  tlie 

(iiper  area  between  tin  and  tree  ^nth  earth.    The  tin  must  be  high  eoon^ 

Tom  the  ground  to  ])revent  the  'ho])pers  from  jumping  fh>m  the  latv 

)eyond  it,  and  the  ti-unk  below  the  tin,  where  the  insects  coUecti  shoBli 

^e  covei^Hl  with  some  coal-tar  or  i)oisonous  substances  to  prevent  gM* 

ng.    This  is  more  especially  necessary  with  small  treea,  and  ow4i^ 
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One  of  the  cheajiest  and  edmplest  modes  is  to  encircle  the  tree  with 
cotton  batting,  in  which  the  insects  will  entangle  their  feet  and  thns  be 
more  or  less  obstructed.  Strips  of  paper  covered  with  tar ;  stiff  paper 
tied  on  so  as  to  slope  roof-£Etshion ;  strips  of  glazed  wall-paper,  and  thick 
coatings  of  soft  soap,  have  been  used  with  var^^g  success ;  but  no  es- 
toppel equals  the  bright  tin.  The  others  require  constant  watching  and 
removal,  and  in  all  cases  coming  under  our  observation  some  insects 
would  get  into  the  trees,  so  as  to  require  the  daily  shaking  of  these  morn- 
ing and  evening.  This  will  sometimes  have  to  be  done,  when  the  bulk 
of  the  insects  have  become  fledged,  oven  where  tin  is  used,  for  a  certain 

Sroportion  of  the  insects  will  then  i\y  into  the  trees.    They  do  most 
amage  during  the  night,  and  care  should  be  had  that  the  trees  be  un- 
loaded of  their  voracious  freight  just  before  dark. 

Mr.  George  Gibbs,  of  Holden,  Mo.,  found  that  the  whitewash  was  ren- 
dered still  more  effectual  by  adding  one-half  pint  of  turpentine  to  the 
paHtid. 

DESTEUCTION  OP  THE  WINGED  INSECTS. 

"  TThe  complete  destruction  of  the  winged  insects,  when  they  swoop 
down  upon  a  country  in  prodigious  swarms,  is  impossible.  Man  is  pow- 
erless before  the  mighty  host.  Special  plants,  or  small  tracts  of  vege- 
tation may  be  saved  by  perseveringly  driving  the  insects  off,  or  keeping 
them  off  by  means  of  smudges,  as  the  locusts  avoid  smoke ;  or  by  rat- 
tling or  tinkling  noises  constantly  kept  up.  Long  ropes  perseveringly 
dragged  over  a  grain-field  have  been  used  to  ^ood  advantage." 

Of  the  different  contrivances  alreaciy  descnbed  tor  the  desti notion  of 
the  unfledged  locusts,  those  intended  for  bagging  and  catching  are  the 
most  effectual  against  the  winged  individuals,  great  numbers  of  which 
may  be  caught,  especially  nt  morn  and  eve,  and  late  in  the  autunm.  At 
such  times  many  may  also  be  crushed.  These  winged  insects  are  more 
to  be  dreaded  in  the  northern  than  in  the  southern  portion  of  the  locust 
area,  for  in  this  last  the  small  grains  are  always  horvestecl  before  tbe 
advent  of  the  pests,  and  Indian  com  is  the  staple  that  suflers.  The  ex- 
perience of  Minnesota  and  Dakota  farmei*s  teaches  that  the  injury  from 
the  winged  locusts  is  best  avoided  by  growing  such  crops  as  will  mature 
early.  Reports  were  current  last  summer  in  Texas  that  farmers  near 
Calvert  had  destroyed  great  quantities  of  the  winged  insects  by  fires 
lighted  at  night.  \Ve  had  on  several  occasions  witnessed  swarms  of 
locusts  driven  before  a  prairie-fire,  and  our  general  experience  of  locust 
habits  at  night  forbade  belief  in  the  reiK)rtfe,  and  we  requested  one  of 
our  correspondents  to  inquire  into  the  matter,  with  the  following  result : 

I  took  paius  to  trace  np,  while  in  Texas,  the  report  thiit  the  spretus  waa  attracted  by 
a  blaze.  I  fonnd  it,  of  course,  baseless,  though  it  had  attained  very  respectable  pro- 
portions.— [J.  T.  Moulton,  jr. 

Moderate  success  has  been  had  with  smudging  as  a  means  of  warding 
off  the  winged  swarms.  The  best  method  is  to  start  a  fire  which  burns 
with  insuihcient  access  of  air,  and  which  is  made,  if  possible,  of  materials 
which,  while  burning,  will  give  off,  besides  the  dense  smoke  due  to  in- 
complete combustion,  unoxidized  products  of  distillation  which  in  them- 
selves are  noxious  (€.  g.,  buffalo-chips,  straw,  and  coal-tar,  &c.).  The 
smoke  and  fumes  from  such  a  fire  will  prevent  the  locusts  from  alighting 
and  swerve  them  from  their  course.  Mr.  S.  T.  Kelsey  succeeded  in  saving 
many  of  his  young  forest-trees  in  Kansas,  in  1874,  by  i>er$everingly 
smudging  and  smoking  thera.  He  gives  his  experience  in  the  following 
wordS}  in  the  Kansas  Farmer,  August  26, 1874 : 

At  first  we  tried  building  firea  on  the  grooud,  bat  it  waa  not  successftil.  Th^ 
■moke  would  not  go  where  we  wanted  it  to.    We  then  tried  taking  a  bonch  of  hs^. 
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and  linlrlin^  it  hotwor'n  Htickn,  not  tiro  to  it,  and  then,  passmjr  thzongh  the  field  on 
t)io  winrlwanl  Hide,  hold  it  bo  that  the  nmoko  would  striko  tho  grafiahoppen.  We 
would  tawn  linvo  a  cloud  of  'hoppers  on  the  wing,  and,  by  following  it  up,  woold,  ia 
a  Hhort.  timo,  clear  thn  iirkl.  Wo  have  thus  far  saved  evorything  that  was  not  di»> 
ntroyod  wht^n  wo  commenced  fighting  them;  and  while  I  do  not  give  this  as  aniniU- 
liblii  n^medy,  not  having  trie<L  it  sufficiently,  yet  it  does  seem  to  me,  from  what  I  hsTa 
H«*en  of  it,  that  one  good  active  man  who  would  attend  right  to  it  conld  protects 
twcMity-acrc  lit^ld  or  a  largo  orchard.  Ihit  to  bo  successful  one  must  attend  strietlj 
to  birfdncMi. 

Tlio  great  difiicnlty  experienced  in  making  the  smudging  suocessfiil 
in  ill  the  incouHtancy  of  tlie  winds,  a^  a  sadden  ehange  in  wind  directioQ 
may  render  much  previous  labor  unavailing.  Mr.  W.  D.  Amett^  of  Bear 
('nn^k,  (/olo.,  who  has  pveii  a  good  deal  of  attention  to  the  practical 
nuMins  to  be  employeu  against  loeusts,  has  endeavored  to  meet  the 
difllculty  by  using  a  portable  iron  bucket  as  a  fire  receptacle.  A  large 
sheetriron  bucket  is  fitted  with  a  perforated  tube,  arranged  across  its 
bottom,  open  at  one  end  to  admit  air,  and  there  provided  with  a  valve 
to  regulate  the  admission  of  air.  A  x>crforated  cover,  hinged  to  the 
bucket,  and  a  handle  to  carry  it  by,  complete  the  arrangements  FiDed 
vriih  some  substance  which  bums  imperfectly,  such  as  bofiUoK^hips  suod 
a  little  coa1'tar«  and  with  the  cover  shut,  an  amount  of  air  insufficient 
for  comjilete  combustion  is  admitted  through  the  valved  tube  at  the 
bottom^  anil  the  dense  smoke  comes  out  through  the  holes  ia  the  cover. 

The  burning  of  old  bones  ha«  been  tried,  but  found  to  be  no  more 
cfiectivo  tliaii  otlier  slow  combustibles.  The  use  of  smoke  win  be 
eficH^tual  in  proportion  as  farmers  combine  together  and  produce  it  sim- 
ultaneously over  extended  areas. 

THE  EFFECT  OF  CONCUSSION. 

Two  modes  of  concussion  have  been  proposed  for  the  destruction  rf 
insects  or  their  eggs ;  the  first  being  terrestrial  CQncnssion,  produced  bjr 
means  of  exploding  ])owder  or  other  similar  compounds  in  the  ground: 
the  sei'Oiid,  by  means  of  small  fire-arms  or  cannon.  Xo  experimenl! 
have  yet  l>een  made  that  give  anything  like  satisfieK^ry  lesnltB.  The 
'\*itality,  whether  of  the  locusts  or  their  eggs,  will  hardly  be  affieetcd  V 
such  means.  AVe  receiviHl  a  number  of  communications  on  the  sobjeci 
of  ciuicussion  duriuj^  the  year,  and  will  quote  a  few  passages  fitm  Ae 
oonv*|H>iideiu\>  in  illustration  of  the  dififerent  views  heldL  Mr.  L.  A- 
HaniiH\  of  Honey  INioon,  Fla.,  who  is  most  enthusiastic  in  mging  tftoi 
supposeil  mesuis  of  destruction,  writes :  '^  I  do  not  baow  how  ■uotv 
miles  of  the  eggs  of  the  *hopiH?rs  can  be  destroyed  by  concnssioB  of  dit 
ground,  but  it  would  not  suqirise  me  to  know,  when  the  expedtaaav 
trieii.  that  -o  miltNs  s^iiuuv  would  be  destroyed  by  one  explosioii.  5 
if  one  hundriHl  |XMmds  of  gunpowder  was  buried,  say  three  or  fyax 
iiider  gnnind.  and  this  Ix"  igniteil  after  a  heavy  rain,  the  ecMicasskaL^ 
ho  gnnind  will  destroy  our  small  enemies  that  burrow  in  the  gmad  ftr 
rtllo:*.*'  Mr.  P.  A.  Smith,  of  Lincoln,  ^ebr.,  writes:  ^\Te  knmr  ^ 
■mng  of  C5iunon  over  ;uid  the  explosion  of  torx>edoes  in  water  will  VI 
^^ :  that  the  explosion  of  shells  in  time  of  battle  has  ofleii 

vral^vzo  and  sometimes  kill  human  beings."    Mr.  Robert  IT.  Fi 
ideut  of  tho  Nobr.\ska  State  llorticultural  Society,  writes  tiuit  - 
>ng  ?^>wder  Ix'low  tho  surface  for  itj?  combustion  and  destmciiaK  €f  it 
..>iM.v   c  ^^n^ply  nons»^»^<ii\  ;uid  lime  and  money  waited.** 

rh.^r  h:uiii    ^^r  A.  J.  Bell,  of  Mexi<x>.  Mou  says  that  Aw<^ ^ 
— "U-uv^  .1^   iishiin.i    .^       sa  iiad  a  small  vegetable  gaidei 
hiii  i^^t.^T.    *^.  ,,.. ^-k^^nxi  with  potaUKbeedea 
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'<  There  hapx>ened  to  be  a  local  option  parade,  and  an  old  cannon  was 
used  in  the  vicinity  of  the  garden,  for  finng  salntes.  Next  morning  he 
had  occasion  to  visit  the  garden  and  fonnd  all  the  insects  dead^  both 
tioppers  and  potato-beetles." 

vVliile  we  have  little  faith  in  the  efficacy  of  concussion  as  a  means  of 
destroying  either  locost-cggs  or  young  locusts,  we  were  nevertheless 
desirous  of  giving  the  matter  trial,  and  commissioned  Mr.  Prosper  A. 
Smith,  of  Lincoln,  Nebr.,  to  thoroughly  experiment  and  report  to  ufiL  re- 
questing him  to  avail  himself  also  of  the  assistance  of  Professor  Aughey. 
It  tum^  out  that  Professor  Aughey  had  tested  it  with  no  satisfiEtctoiy 
results  in  1875,  and  after  a  few  fruitless  trials  further  experiments  were 
abandoned  as  "too  ridiculous,"  writes  Professor  Aughey,  to  warrant 
further  outlay. 

DIVEBSJLFIED  AGBIOULTUBE. 

In  Chapter  IV  we  have  dwelt  upon  the  advantages  of  diversified 
agriculture  from  the  locust  stand-point,  and  we  desire  here  simply  to 
lay  stress  on  its  imx>ortance,  nay  its  necessity.  "  There  is  nothing  surer 
(^an  that  the  destitution  in  Western  Missouri  and  Eastern  Kansas,  in 
1874-'75,  was  fully  as  much  owing  to  the  previous  ravages  of  the  chinch- 
bug  as  to  those  of  this  locust  The  Ghmch-bug  is  an  annual  and  in- 
creasing trouble;  the  locust  only  a  periodical  one.  Now,  the  regions 
indicate  are,  agriculturally,  the  richest  in  those  two  States,  and,  for 
that  matter,  can  scarcely  be  surpassed  in  the  entire  country.  Consisting 
of  high,  rolling  prairie,  interspersed,  as  ai^rule,  with  an  abundance  of 
good  timber,  this  area  produces  a  very  large  amount  of  com  and  stock. 
Of  cultivated  crops,  corn  is  the  staple,  and,  with  a  most  generous  soil, 
it  has  become  the  fashion  to  plant  and  cultivate  Uttle  else,  year  after 
y^ear,  on  the  same  ground.  The  corn-fields  alternate  more  or  less  with 
pastures,  and  there  is  just  enough  small  grain  to  breed  and  nourish  the 
first  brood  of  chinch-bugs  which  pass  into  the  com  at  harvest  time  and 
which  scatter  over  the  country,  by  breeding  and  harboring  in  the  corn- 
fields. Not  to  mention  the  different  means  to  be  employSl  in  counter- 
Dg  the  ravages  of  this  insect,  a  diversified  agriculture  is  undoubtedly 
I  »  of  the  most  efiectual.  It  must  necessarily  follow  that  the  more 
Bxi;ensively  any  given  crop  is  cultivated  to  the  exclusion  of  other  crops 
the  more  will  the  x)eculiar  insects  which  depredate  upon  it  become  un- 
inly  and  injuriously  abundant.  The  Chinch-bug  is  confined  in  its  depre- 
dations to  the  grasses  and  cereals.  Alternate  your  timothy,  wheat, 
barley,  com,  &c.,  upon  which  it  flourishes,  ^rith  any  of  the  numerous 
[Tops  on  which  it  cannot  flourish,  and  you  very  materially  affect  its 
power  for  harm.  A  crop  of  com  or  wheat  grown  on  a  piece  of  land 
entirely  free  from  chinch-bugs  will  not  suffer  to  the  same  extent  as  a 
crop  grown  on  land  where  the  insects  have  been  breeding  and  harbor- 
ing. This  fact  is  becoming  partially  recognized,  and  already  hemp, 
ft£^,  and  castor-beans  are  to  some  extent  cultivated  in  the  States  men- 
tioned. But  there  are  many  other  valuable  root  and  forage  plants  that 
may  yet  be  introduced  and  grown  as  field  crops.'' 

Governor  Pillsbury,  of  Mmnesota,  has  a  few  pertinent  remarks  on  this 
subject  in  his  last  annual  message.    He  says : 

In  my  former  messages  I  took  occasion  to  nrgo  npon  farmers  a  greater  diversification 
>f  their  crops.  The  present  tendency,  I  fear,  is  toward  an  aggravation  rather  than  a 
•x>rrection  of  the  evU  referred  to.  Stimulated  by  recent  heavy  crops,  land-hunters 
lave  a  passion  for  immense  tracts  and  great  wheat-farms.  While  the  cultivation  of 
mr  idle  lauds  is  always  desirable,  this  pursuit  of  a  single  branch  of  farming  is  to  bo 
amcnted.  And  I  fear  that  the  esx)ectations  of  great  profits  of  many  inexperienced 
lersons  who  are  drawn  into  the  movement  by  excitement  is  doomed  to  disappoint- 

21  A 
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mcnt.  A  wifior  course  is  to  look  to  many  fioiircea  of  profit  rather  than  to  one.  Thoa 
is  no  better  conntry  than  nivn  for  the  raising  of  stork.  Our 'wool,  beef,  batter, lod 
cheese  are  inisnr))ii8S(>(l.  With  tbo  produrtion  of  these,  wheat-growing  alteroatei 
admirably  to  the  a(lvanta;;f»  of  all  the  pnMlucts.  The  continnoiui  caltivatlon  of  aiin- 
glu  crop  must  eventually  oxhaiist  the  soil  of  the  constitueutji  for  ita  prcfitAbla  growth, 
while  it  is  well  kn<A^i  that  the  tiiit^t  wheat-cro}>s  were  raised  the  past  year  on  ironi* 
out  and  abandoned  grain-ti(rld.s,  which  had  been  resuscitatcKl  by  a  couple  of  yean'  mX 
in  ^rass.  It  seems  almost  cnlpable  to  import  com,  hogs,  beans,  and  other  products, 
which  can  be  grown  here  to  perfection. 

What  Governor  Pillsbuiy  says  of  Minnesota  is  eqnaUy  tnie  of  a  very 
large  proportion  of  the  countiy  subject  to  locust  injury.  Hie  advantage 
of  growing  more  stock  is  especially  obvious  in  some  sections,  not  oiJ>' 
as  a  means  of  best  utilizing  the  surplus  com,  but  to  avoid  sweepinc 
disaster ;  for  wlien  tlie  locusts  are  so  thick  as  to  entirely  sweep  off  cul- 
tivated crops,  the  wild  prairie-grass  is  seldom  so  badly  "affects!  that  it 
will  not  support  stock. 

LEGISLATION. 

^'  Too  much  stress  cannot  be  laid  on  the  advantage  of  co-operatioD 
and  concert  of  action,  and  legislation  both  to  induce  and  to  oblige  action 
is  important.  In  every  community  there  are  those  who  ])ersist  in  dcring 
nothing  lo  ]ircvciit  locust  iiyury.  These  indiflerents  firequently  bring 
ruin  not  only  upon  themselves,  but  upon  more  i)ersevering  neigbbons 
and  any  law  will  pn)vc  beneficial  that  will  oblige  every  able-bodied  man 
to  work  one  or  more  days,  either  in  the  fall  in  destroying  the  eggs,  or  in 
the  siuing  in  killing  the  young  insects,  whenever  the  township  trustees, 
at  the  re<iuest  of  a  given  number  of  citizens  of  the  township,  may  caB 
them  to  such  work  under  special  provisions  similar  to  those  of  existing 
road  laws." 

In  reference  to  bounty  laws,  the  experience  of  Minnesota,  where  they 
were  in  force  in  some  counties  in  1875,  is  valuable,  and  the  State  oom- 
missionei-s  did  not  hesitate  to  recommend  the  system  after  flie  coimtr 
trialfc^,  imperfect  as  they  were,  and  commenced  as  they  were,  in  most 
cases,  too  late  in  the  season.  It  was  clearly  shown  that  iu  one  township 
$30,000  worth  of  crops  was  saved  by  an  exi)enditure  of  $6,000,  Nicollet 
County  paid  $25,053  for  25,053  bushels  of  locusts,  but  the  price  paid  by 
other  counties  was  higher;  iu  fact,  much  too  high.  In  1877,  the  bounty 
system  was  less  etlVctive,  [ind,  indeed,  pi'oveu  more  or  less  a  failure. 
"*Ah  a  means  of  defense,"  writes  Mr.  AVhitman,  "it  would  have  proved 
useless  in  some  cases  and  needles.s  in  others;  as  a  matter  of  relief  or 
reimbursement  for  injury  it  woiUd  have  gone  in  a  large  measure  to  help 
those  who  are  already  repai<l  by  an  abundant  harvest.'' 

f fovenior  Pillsbury,  iu  his  annual  message  for  1877,  speaks  of  the 
Minnesota  bounty-law,  published  further  on,  in  the  tbllowing  rather 
severe  tenns: 

• 

Tbose  jM'tft  wero  approved  by  mo  >yit.h  much  roluctancOj  aud  not  until  I  liad  rtreni* 

ourtly  bui  uiiHvailintjfy  cudcavon'd  to  iutiuouce  a  con'cccion  in  the  act  finit  named  of 

That  I  (loeined  ill-a(lviso<l  prnvi;si(ma  of  a  serious  chara<?ter.    Piior  to  any  moveiwoi 

or  tho  practical  operation  of  tli(>sc  lawH,  I  received  unmerous  statementH  fron.  an- 

hoiitalivc  sources  in  all  quartei'^  of  the  infested  re^ous,  remonstrating  againaitlv 

.ppoint>menV  of  measurers,  as  couteni)dated,  ou  the-  ground  that  owiuj;  to  the  incaka* 

'.)l)Ie.  nnnihers  of  the  insct^ts  the  ])rovi.sion  requiring;:  tho  countien  to  pay  all  bonnties 

»i  exfchs  of  t he  i^roposcd  State  ap])rojiriatiou  of  $100,000  would  virtnaUy  hankruV' 

Ue  alUicted  conuties.    I  thcrefon^  deeme<l  it  proper  to  defer  action  for  further  knovl* 

djBTt' aud  con.sideraTion.    Finding  uj^um  calculation  that  an  eq nal  diatribntioB  of  t^f 

vailablc  fund  would  afford  to  each  uihabitant  of  the  infested  localities  an  mveng^^ 

lut  forty  ccnt8,  a  Huni  too  trilliiijir  in  it.self  to  induce  additional  etlbrtafor  theexter 

aiuatioii  of  thi^  pe^t8,  1  bt'camc  conviuced  that  the  enforcement  of  the  boanty-b* 

/oul'i  entail  upon  counties  already  inii)ovenshed  by  iuHcct  mva^ies  a  burden  of  debt 

rrhioi    roil  It'  T»r/>'rt  iiw)T>^  'iiMUHtT-ou;}  thou  tlio  scouTge  It  was  <nffi^4ftd  to  avsirti  ^ 
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therefore,  against  the  wishes  of  a  few  localities,  hut  in  compliance  with  a  vast  pre* 
ponderance  of  petitions  from  the  people  directly  interestea,  declined  to  make  the 
appointments  requisite  for  the  practical  operation  of  the  law.  The  decision  was  jua- 
fcmed  bv  the  result,  for,  in  the  absence  of  that  concerted  defense  against  the  insects 
by  ditcnes  and  other  protective  means  dictated  by  experience,  all  etlbrts  induced  by 
the  proposed  State  and  county  expenditures  combined,  would  certainly  have  been 
anavailing,  especially  where  the  destructive  swarms  were  most  dense  and  whore  pro- 
tection was  most  needed  ijx)m  their  ravages.  The  sum  thus  saved  to  the  State  remains 
intact,  or  rather  the  contemplated  loan  was  not  efiected,  tlie  law  in  express  terms  spe- 
cifying the  exclusive  object  for  which  it  was  to  be  eifected. 

'^  A  good  law,  once  enacted  and  on  the  statute-book,  may  not  be  called 
into  operation  for  many  years,  but  would  beyond  all  doubt  serve  aa 
admirable  purpose  in  the  event  of  a  locust  invasion.  The  following  are 
what  we  conceive  should  l>e  the  essential  features  of  an  efficieuit  bounty- 
law:  1.  The  bounty  should  be  paid  out  of  the  StaU  treasury;  or  it  shovM  be 
graded  and  borne  equally^  one-third  by  the  local  townships^  oiie-third  by  the 
county^  and  one-third  by  the  State.  2.  The  bounty  should  be  immediately 
available  Uj  those  earning  it.  3.  Tlie  act  shoxdd.  so  far  as  possible^  tend  to 
the  destruction  of  the  egffs.  4.  After  the  eygsj  the  destruction  of  the  newly- 
hatched  locusts  shoidd  be  encouraged  by  the  act.  A  bushel  of  the  newly- 
hatched  insects  will  contain  thirty  or  more  times  as  many  individuals 
as  will  a  bushel  of  the  pupee,  and^  moreover,  their  destruction  prevents 
the  subsequent  injury.  It  would  be  tbUy  to  jmy  GO  cents  a  bushel  for 
them  later  in  the  season  when  they  are  nearly  fiiU-prown  and  have  done 
most  of  the  harm  they  are  capable  of  doing.  The  price,  therefore,  should 
vary  with  the  season  5  and  while,  in  latitude  39^,  75  cents  or  $1  should 
be  oftered  in  March,  the  price  should  diminish  to  50  cents  in  April,  25 
cents  in  May,  and  10  events  in  June.  As  the  dates  of  hatching  vary  with 
the  latitude,  so  the  law  should  vary  in  the  matter  of  dates,  according  to 
the  requirements  of  each  particular  State.  In  addition  to  the  foregoing 
requirements  of  such  an  act,  every  precaution  should  be  taken  to  prevent 
l^*aud  and  dishonesty  in  obtaining  the  money." 

The  laws  obliging  proper  labor  ^vill  prove  more  beneficial  to  a  com- 
munity than  the  bounty-laws,  and  the  labor  is  be«t  perlbrmed,  first  ia 
destroying  the  eggs  in  the  fall,  and  next  in  destroying  the  young  insects 
after  the  bulk  of  them  have  hatched  out  in  the  spring. 

In  the  more  thinly  settled  parts  of  the  country  laws  may  be  more 
or  less  ineffectual,  so  far  as  the  general  destruction  of  the  insects  is  con- 
cerned, though  they  will  even  there  be  one  of  the  best  means  of  reliev- 
ing destitution ;  but  in  more  thickly  settled  sections  they  will  accomplish 
both  results. 

The  following  are  the  State  laws  respecting  locusts  that  have  been 
passed : 

MISSOURI. 

AN  ACT  to  enoooTAge  the  dastmotioD  of  graMhoppen. 

Be  it  enacted  by  the  general  awembly  of  the  State  of  Muiourif  a$  foUowa: 

Section  1.  Any  person  who  shall  gather,  or  cause  to  be  gathered  by  any  x)erfton  in 
his  employ,  eggs  of  the  Rocky  Mountain  locust  or  grasshonper,  at  any  time  after  they 
are  deposited  in  the  earth  in  the  antnmn  of  any  year,  and  iHifbi'e  they  are  hatched  the 
following  spring,  shall  bo  entitled  to  a  bounty  of  live  dollars  for  each  and  every  bushel 
of  eggs  thus  gathered,  or  for  any  quantity  less  than  one  bushel,  bounty  at  the  same 
rate,  to  be  paid,  one-half  by  the  State  and  one-half  by  the  county  in  which  they  are 
gathered. 

Sec.  2.  Any  person  wlio  shall  gather,  collect,  and  kill,  or  cause  to  be  so  collected 
and  killed,  young  and  unHedged  grasshoppers  in  the  mouth  of  March,  shall  be  entitled 
to  a  boiuity  of  one  doUar  for  each  bushel,  and  for  the  month  of  April  fifty  cents  per 
bushel,  and  for  the  month  of  May,  tweuty-iive  cents  per  bushel,  to  be  paid  in  the  same 
manner  as  in  the  preceding  section. 

Sec  3.  Any  person  claiming  bounty  under  this  act  shall  produce  the  egcs  and  grass- 
hoppers thus  gathered  or  kifled,  as  the  case  may  be,  before  the  olerk  of  the  oountj 
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court  in  which  such  eggs  or  grasshoppers  were  gathered  or  killed,  within  ten  diji 
thereafter,  whereupon  said  clerk  shall  administer  to  such  person  the  following  otth 
or  affirmation:  You  do  solemnly  swear  (or  affirm,  as  the  case  may  be,)  that  t^ansp 
(or  grasshoppers,  as  the  case  may  Ih),)  produced  by  you,  were  taken  and  gathered^ 
you,  or  by  x>erson  or  persons  in  your  employ,  or  under  your  control,  and  within  thu 
county  and  State. 

Sec.  4.  The  clerk  shall  forthwith  destroy  said  eggs  by  burning  the  same,  andaTs 
to  the  person  proving  up  the  samo,  under  his  hand  and  seal,  a  certificate  setting  loith 
in  a  plain  handwritmg,  without  interlineation,  the  amount  of  eggs  or  grasshopjieii 
produced  and  destroyed  by  him,  and  the  name  and  residence  of  such  person  pxodncing 
the  same,  which  certificate  shall  bo  in  the  following  form: 

State  of  Missouri,  County  of ; 


This  is  to  certify  that ,  in  the  county  of ,  A.  B.  did  this  day  prove  befon 

me  that  he  had  gathered,  or  caused  to  be  gathered,  — — -  of  eggs,  — —  gnashi^ 

pers,  and  is  entitwd  to  the  sum  of dollars  and  — — -  cents. 

Given  under  my  hand  and  seal  of  my  office,  this  ■  day  of  — — ,  A.  D.  ld-% 

"—— "^  '    ,  A«  Bl, 

Clerk  Camntjf  Cnrt, 

Which  certificate  (}hall  bo  received  and  t^ken  by  the  collector  of  revenue  of  tbe 
county  in  which  the  same  was  given,  and  such  collector  shall  be  allowed  pay  oat  df 
the  county  and  State  treasury,  one-half  firom  each. 

Sec.  5.  Such  clerk  shall  keep  a  register  of  all  such  certificates  siyen  by  him,  in  % 
book  which  he  shall  keep  for  that  purpose,  in  which  he  shall  note  down  every  certifi- 
cate granted  by  him,  the  number  and  amount,  and  to  whom  granted,  and  transmit  a 
certified  copy  of  such  register,  under  the  seal  of  the  court,  to  the  treasoter  of  Uw 
State,  who  shall  not  allow  and  pay  any  certificate  which  does  not  conespond  trith 
such  register. 

Sec.  6.  Such  clerk  shall  receive  for  his  services  as  aforesaid  one  dollar  for  such  ccr 
tified  copy  of  the  register,  and  the  regular  fee  for  the  certificate  and  seal,  and  ten 
cents  for  each  certificate  granted  under  this  act,  all  to  bo  paid  out  of  the  treasniy  of 
his  county. 

Sec.  7.  As  the  object  of  this  act  is  the  rapid  destruction  of  the  locust  the  ensniog 
spring,  it  shall  take  efiect  and  be  in  force  from  and  after  its  passage. 

Approved  February  23, 1877. 

This  act  is  drawn  up  after  tho  form  recommended  in  Mr.  Biley's  eighth 
report,  and  reprinted  in  the  Omaha  pamphlet.  Section  3,  requiring  per- 
sons claiming  bounty  to  carry  from  all  parts  of  the  county  the  eggs  or 
young  insects  collected  is  defective,  as  those  living  near  the  county  seat 
will  have  most  advantage  and  inducement.  It  would  be  better  to  cm- 
power  the  township  tnistee  or  the  street  commissioner  to  receive  and 
measure  the  eggs  or  young  insects^  and  to  issue  certificates  setting  forth 
the  number  of  bushels  destroyed,  tho  certificates  to  be  filed  with  the 
county  clerk. 

KANSAS. 

AN  ACT  to  provide  for  the  destractioxi  of  gntMhoppon,  and  to  paniah  for  TiolaAioa  of  tjhliaot 

Be  it  enacted  by  the  legislature  of  the  State  of  Kansas: 

Section  1.  That  the  township  trustees  of  the  different  townships,  and  tho  majon 

of  cities  which  are  not  included  in  any  township  of  any  county  within  this  State, an 

herehy  authorized,  and  it  is  made  their  duty  when  so  requested  in  writing  by  fiAeeo 

of  the  legal  voters  of  the  township  or  city,  to  issue  orders  to  the  road-oveiseers  of  the 

'lifferont  road-districts  within  their  respective  townships  or  cities,  to  waxn  out  all  abfe- 

>odied  males  between  the  ages  of  twelve  and  fifty  years  within  their  rcspoctiTO  d»- 

ncts,  for  tho  purpose  of  destroying  locusts  or  migratory  inseots. 

Sec  2.  It  shall  bo  the  duty  of  road-oveFsecrs,  immediatoly  i^R^r  receiving  said  (K- 

'^TSf  to  proceed  at  once  to  warn  out  all  persons  liable  under  section  1  of  this  ictf 

giving  notice  of  the  time  and  place  of  meeting,  and  the  tools  to  be  usod,  and  the  kind 

-^f  work  expected  to  be  performed,  and  all  work  shall  be  done  and  perfonned  nniltr 

h^i  direction  of  the  road-overseers. 

^EC.  3.  Any  persons  over  eighteen  years  of  age  warned  out  as  is  provided  in  this  ac^ 
•^ay  pay  the  road-overseer  the  sum  of  one  dollar  per  day  for  tho  time  so  warned  oo^ 
lid  in  case  any  person  shall  fail  to  perform  labor  under  this  act  or  pasring  the  Biunoi 
^ne  dollar  when  so  warned  out,  shall  be  m^judgcd  guilty  of  a  misdemeanor,  and  onon- 
'iction  shaU  be  fined  tho  sum  of  three  dollars  for  each  day  so  flailing  or  leftififau^  tf^ 
ne  moneys  so  collected  shall  1>c  rxx)ended  by  the  road-oversocrs  in  the  dflstfOCiiflBO^ 

/raunVtmxw^r^T.     r*  t,l««ir    ■oai»A/;f.*-''n  road-dlstrlctS. 
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Sec.  4.  For  the  porposo  of  carrying  out  the  provisions  of  this  act,  the  load-^Teneer 
is  authorized  to  enter  upon  the  promises  of  any  person  lyiiig  within  the  township  where 
snch  order  of  the  township  trustee  is  in  force,  with  a  sumcient  number  of  hands  and 
teams  to  perform  such  labor  as  he  may  deem  necessary  for  the  public  good. 

8ec.  5.  It  shall  be  the  duty  of  the  secretary  of  the  State  Boara  of  A^cnltoie,  imme- 
diately after  the  passage  of  this  act,  to  compile  in  circular  form  all  information  relat- 
ing to  the  manner  and  means  heretofore  used  for  the  extermination  of  grasshoppers, 
and  send  at  least  ten  copies  of  the  same  to  each  township  trustee  in  the  St«ate. 

Sec.  6.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  publication  once 
in  the  Conunonwealth. 

Approved  March  6, 1877. 

AX  ACT  providing  for  a  oonoert  of  action  by  senatorial  districts  for  the  destraction  of  gnaMbappfn, 
Be  it  enacted  hy  the  letfislature  of  the  State  of  Kansas: 

SscnoN  1.  That  in  any  senatorial  district  in  the  State  of  Kansas  where  trouble  is 
anticipated  from  the  ravages  of  young  fi;ras8hoppers  in  the  year  1877,  and  any  subse- 
quent year  thereafter,  it  shall  be  lawful  for  the  counties  in  said  senatorial  district  to 
co-operate  together  in  the  way  and  manner  herein  provided,  for  the  destruction  of  the 
same. 

Sec.  2.  The  chairman  of  the  board  of  county  conunissioners  in  the  county  having  the 
largest  number  of  inhabitants  in  a  senatorial  district,  where  two  or  more  counties  form 
saiu  district,  may  notify  the  chairman  of  each  of  the  boards  of  county  commissioners 
of  the  remaining  counties  in  sold  district,  of  the  time  and  place  when  the  chairmen  of 
the  several  boards  of  commissioners  of  the  respective  counties  forming  said  senatorial 
district  shall  hold  a  joint  meeting. 

Sec.  3.  At  such  meeting  two  of  their  number  shall  be  chosen  to  act  as  chairman  and 
secretary,  and  the  proceedings  of  the  meeting  shAll  be  published  in  all  the  newspapers 
printed  in  the  senatorial  district. 

Sec.  4.  Said  meeting  shall  designate  the  manner  of  procedure  by  road-overseersL 
and  what  day  or  days  the  young  grasshoppers  should  be  driven  from  the  cultivated 
land  on  the  unbumt  prairie  or  places  of  destruction,  and  shall  also  designate  on  what 
da^  or  days  the  ^rassuoppers  shall  be  destroyed,  by  burning  or  otherwise,  in  s^d.  sena- 
torial district,  ^vin^  at  least  ten  days'  notice  of  the  same  oy  publishing  in  the  news- 
papers of  the  said  district. 

Sec.  5.  The  board  of  commissioners  of  each  county  shall  notify  the  road-overseers  of 
said  county  of  the  time  fixed  upon  by  the  joint  meeting  for  the  driving  and  burning, 
or  destroying  by  other  means,  of  the  grasshoppers  in  the  district;  said  notice  to  be 
given  to  said  overseers  as  soon  as  practicable  after  the  same  shall  have  been  deter- 
mined by  the  joint  meeting. 

Sec.  6.  Said  road-overseers  shall  immediately  notify  the  "residents  of  his  road-district 
of  the  time  designated  and  the  manner  of  procedure,  in  order  to  carry  out  the  jprovis- 
ions  of  this  act.  He  shall  also  sx>ecify  what  tools  or  implements  will  be  required  of 
each  resident  in  performing  the  labor  required  of  him ;  and  such  notice  may  be  en- 
forced the  same  as  in  the  acts  authorizing  rood-overseers  to  warn  out  the  residents  to 
perform  rood-labor;  and  a  refusal  shall  subject  such  ]>ersons  refusing  to  the  same  pen- 
alties as  are  provided  by  law  in  such  coses. 

Sec.  7.  The  rood-overseers  sholl  direct  the  manner  of  ]>erforming  the  labor,  and  have 
the  supervision  of  the  same,  and  shall  keep  a  list  of  the  names  of  those  who  shall  per- 
form labor,  and  shall  certify  the  number  of  days'  work  performed  by  each,  and  sinall 
place  such  certified  list  in  the  ]K>sse8sion  of  the  board  of  county  commissioners  of  his 
county. 

Sec.  8.  It  shall  be  lawful  for  two  or  more  senatorial  districts  to  co-operate  together 
under  the  provisions  of  this  act^  on  a  basis  of  action  which  they  may  agree  upon. 

8bc.  9.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  publication  in  the 
Daily  Commonwealth. 

Approved  March  7, 1877. 

Both  these  acts  look  to  compulsory  work  and  concert  of  action,  and  in 
these  respects  are  preferable  to  bounty  acts,  and  will,  without  doubt,  be 
TOoductive  of  more  good  to  the  community  and  less  expease  to  the  State. 
?rhe  objects  of  the  two  acts  were  combined  in  one. 

MINNESOTA. 
AN  ACT  to  provide  for  the  destroetion  of  granhoppen  and  their  eggB, 

Be  it  enacted  hf  the  legislature  of  the  State  of  Minnesota: 

SxcnoN  1.  There  shall  be  jpai^  by  this  State,  out  of  any  moneys  in  the  treasniy 
thereof  net  otherwise  appropriated,  to  any  person  or  persons  living  within  any  of  thsa 
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comities  in  said  State  aflfiictcrt  l)y  j^sshoppors,  the  following  bono  ties  for  catehing 
and  destroyinj;  of  tli<»  smne,  and  tin'  destniciion  of  tlu'ir  <';:j;8: 

Skc.  ^i.  TIh^  Huni  of  Olio  dolljir  per  linslu'l  for  •riassliopjiei's  cau;j:lit  previoa'*  To tbe 
25tli  day  of  Mny  next;  tin?  sum  <»f  lifry  ci^uts  ]wr  biisliol  fnmi  the  Bnid  sJ5tli  day  of  May 
to  tlio  10th  <lay  of  Jiiiio;  thi*  sum  of  twonty-ilvo  cents  per  bushel  fn>m  the  said  lOih 
day  of  Juno  to'the  l^t  day  of  July,  and  twenty  cents  per  bushel  from  the  said  Istdav 
of  July  to  tin;  Ist  ilay  of  October  next. 

Sec!  3.  Thei-o  shall  also  be  paid  in  the  same  manner  the  sum  of  fifty  cents  per  gallon 
for  any  and  all  {grasshopper  egj^  taken  and  destroyed  by  any  p»»i*stiii  or  persourt. 

Sec.  4.  There  shall  be  appoiiit(?d  by  the  governor  a  competent  person  in  each  town- 
ship in  the  several  counties  so  atllicte<l  by  gi'asshojipei-s,  who  shall  be  a  resident  of  the 
township  for  which  he  shall  be  appointed,  to  receive,  iueasnr<;,  and  destroy  the  grass- 
hoppers and  their  eggs  delivered  to  him  by  any  person  or  persons  catching  and  taking 
the  same,  which  said  person  so  appoiLiteii  shall  take  and  subscribe  an  oath  for  tlit 
faithful  discharge  of  Ins  duties,  which  oath,  together  with  the  certificate  of  appoiut- 
xnent,  shall  be  filed  in  the  ofiiee  of  the  county  auditor,  and  he  shall  receirc  as  compen- 
sation for  his  services  such  sum  as  the  county  conmiissioner  may  determine,  to  be  paid 
out  of  the  fbnds  of  the  county ;  and,  in  case  of  necessity,  when  he  cannot  iwrform  the 
duties  of  his  oflBce,  said  measurer  shall  have  authority  and  be  empowered  to  appoints 
suitable  and  competent  p(>rson  his  assistant,  which  assistant  shall  be  required  to  take 
and  subscribe  the  same  oath  and  be  subject  to  the  same  penalties  as  the  said  meararer. 

Sec.  5.  The  person  receiving  and  measuring  the  grasshoiipers  and  their  eggs  as 
aforesaid  shall  measure  and  immediately  and  efiectually  destroy  tho  same,  and  keep  an 
exact  account  of  all  the  grasshoppei-s  and  their  eggs  received  by  him  and  the  names  of 
the  persons  delivering  the  same,  and  shall  issue  a  certificate  for  tho  auionnt  of  grass- 
hoppers and  their  eggs  to  the  pei'son  delivering  the  same.  And  ho  shnll,  at  the  end 
of  each  week  after  commencing  to  receive  and  measure  the  same,  and  on  the  2il  dayot 
June,  on  the  11th  day  of  said  month,  on  the  Hd  day  of  July,  and  on  the  5M  ilay  of  *0^ 
tober  next,  make  a  report  to  the  county  auditor  of  all  the  gitisshoppers  ond  their  ef^gs 
measured  by  him,  the  number  of  certiGoates  issued,  and  the  names  of  the  persons  to 
whom  he  issued  the  same;  and  the  comity  auditor  shall  examine  the  Pamc  and  file  it 
in  his  ottice,  which  rei)ort  shall  be  subject  io  iiublic  inspecrtion;  and  tiie  county  auditor 
shall,  at  the  end  of  each  week  after  he  shall  have  received  the  first  of  said  Tpports, 
transmit  a  copy  of  the  said  reports  to  the  governor,  -who  shall,  as  soon  as  the  sum 
hereby  appn)prialed  shall  have  been  exjiended  in  tho  payment  of  said  bonnties,  noH^f 
all  persons  Interested  therein  of  such  fact  by  a  publication  of  such  notice  in  some  news- 
paper printed  and  published  at  the  city  of  Saint  Paul,  in  said  State  of  Miuneeota,  for 
three  successive  days. 

Sec.  6.  For  a  failure  on  the  part  of  said  measurer  to  perform  any  of  his  duties  under 
this  act,  or  for  any  mismeasurement  of  such  gi'asshoppcrs  and  their  eggs,  he  shall  be 
deemed  to  be  gnilty  of  a  misdemeanor,  and  l>e  subject  to  pay  a  fine  of  not  less  than  ten 
dollars  nor  more  than  one  hundi-ed  dollars,  or  be  imprisoned  in  the  county  Jail  for  s 
term  of  not  less  than  thirty  nor  more  than  ninety  days,  in  a  suit  or  proceeding  to  be 
prosecuted  in  the  name  of  the  State  of  Minnesota,  vu  the  same  manner  as  is  prorided 
Dy  law  in  other  cases  of  misdemeanor. 

Sec.  7.  Upon  the  presentation  of  such  certificate  to  the  county  auditor,  he  shall iflsoe 
a  certificate  to  tho  person  entitled  thereto  lor  the  amount  duo  him  (a  form  of  which 
certificate  shall  be  furnished  by  the  State  auditor),  and  shall  make  nn  order  apontbe 
State  auditor  for  the  amount  thereof,  and  the  State  auditor  shall  draw  his  wamnt 


served  in  his  ofiice.  and  he  shall  present  such  certificates  to  tho  board  of  coonty  eom- 

missioners,  who  shall  audit  the  same  in  the  manner  now  provided  by  law  for  aaditin|| 

accounts  against  counties;  and  no  money  shall  1»e  drawn  from  the  State  treasnry  VBtu 

such  certihcates  have  been  audited  and  allowed  in  the  manner  herein  proTided.    Aad 

Shat  no  money  shall  bo  ])aid  under  the  provisions  of  this  act  at  any  tune  prior  to  tbe 

ifteenth  day  of  July,  A.  D.  eighteen  hundred  and  seventy-seven,  and  that  the  money 

\ereby  approi>riated  shall  only  apply  to  certificates  duly  made  and  filed  with  the  aodi- 

or  of  state  on  or  before  sai<l  day ;  that  at  the  time  after  the  State  amlitor  shall 


ain  the  total  amount  of  all  claims  and  certliicates  so  filed,  and  if  fhe  aauw  tM 

exceed  in  amount  tlu^  sum  of  one  hundred  thousand  dollars,  then  the  said  olaimi  shall 

»'    >aid  wro  ra/rt,  and  no  other  or  j>Teater  nuKumt  than  said  sum  of  one  hundred  thou- 

yuLid  dollars  shall  ever  be  paid  under  the  provisions  of  this  act:  And protidtdfurihff, 

'hat  if  the  amount  hereby  a])propviated  is  not  sullieient  to  pay  the  certificates  in  iUli 

"o  balance  shall  be  i>aid  by  the  couniii's,  respectively,  according  to  the  amount  dneoB 

d  certilicates  as  ls.^ueil  by  such  county.  a 

'^EC.  t*.  K  very  male  inhabitant  of  the  several  townships  in  tlie  said  afflicted  eoimtieir 

,^Ang  ab-n'e  the  age  of  nvi'nty-one  years  and  under  flie  age  of  sixty  yean,  exflsptiBC 

T^onv^rs    iiioK-   piii'  iiM>nfic^   «i"ill  bc  usscsscd  by  tho  board  of  nLperriaoci  cn  iS 
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townahip  to  work  one  day  in  each  week  in  naid  township,  during  the  x>eriod  herein- 
before mentioned  for  the  paying  of  bounties,  for  the  purpose  of  catching  and  destroy- 
ing graHshoppen  and  their  e^gs,  for  tivc  weeks  from  the  time  said  grasshoppers  shall 
become  largo  enough  to  be  taken ;  and  the  amount  of  work  to  be  so  assess^  shall  not 
exceed  five  days  in  alL 

Sbc.  9.  The  supervisors  aforesaid  shall  make  a  list  of  the  names  of  all  persons  against 
whom  said  tax  shall  have  been  assessed^  and  place  iu  a  column  opposite  each  name  on 
said  list  the  amount  of  labor  assessed  against  such  person,  and  shall  direct  the  town 
clerk  to  make  a  certified  copy  of  each  list,  after  which  the  town  clerk  shall  deliver  tha 
several  copies  to  the  respective  overseers  of  the  highways  of  said  townships. 

Sbc  10.  The  overseers  of  highways  shall  give  at  least  two  days'  notice  to  all  per- 
sons assessed  to  work  as  aforesaid,  living  witlun  the  limits  of  their  respective  districts, 
of  the  times  and  places  where  and  when  they  are  to  api»ear  for  that  purpose,  and  with 
what  implements. 

Sec.  11.  Every  person  Uable  to  work,  as  provided  for  in  this  act-,  may  commute  for 
the  same  at  the'  rate  of  one  dollar  per  day,  in  which  case  such  commutation-money 
shall  be  paid  to  the  chairman  of  the  board* of  supervisors,  to  be  applied  and  expended 
by  him  for  the  destruction  of  grasshoppers  and  their  eggs,  and  he  shall  be  authorized 
and  required  to  hire  and  engage  some  suitable  and  efficient  person  to  work  in  the  placa 
of  said  person  so  commuting,  and  to  pay  him  the  sum  of  one  dollar  jht  day  for  his 
services;  and  every  person  iutending  to  commute  for  his  assessment  shall,  within  five 
days  aiftcr  he  is  notilied  to  a])pear  and  work  as  aforesaid,  pay  the  commutation-money 
for  the  work  required  of  him  by  said  notice ;  and  the  commutation  shall  not  be  con- 
sidered as  made  until  such  Tuoney  is  paid. 

Sec.  12.  Every  i>er8on  so  assessed  and  notified,  who  shall  willfully  neglect  or  refuse 
to  commute  or  Work  as  provided  bv  this  act,  shall  be  guiltv  of  a  misdemeanor,  and 
ahally  on  conviction  thereof^  be  liable  to  ^y  a  fine  of  not  less  than  two  dollars  nor 
more  than  ten  dollars,  or  by  imprisonment  in  the  county  jail  not  more  than  ten  days, 
or  both,  in  the  discretion  of  the  court,  in  a  suit  to  be  prosecuted  in  the  name  of  the 
State  01  Minnesota,  in  the  same  manner  as  is  provided  by  law  for  prosecutions  of  mis- 
dcmeaDors. 

Sbc.  13.  There  shall  be  appropriated,  out  of  any  moneys  in  the  treasury  of  this  State 
not  otherwise  appropriated,  for  the  purpose  of  carrying  out  the  provisions  of  this  act, 
the  sum  of  one  hundred  thousand  dollars. 

Ssc.  14.  The  board  of  county  commissioners  of  any  county  in  this  State  ai&icted  by 
graeshoppers  shall  have  the  right,  if  in  their  judgment  they  see  fit,  to  employ  one  or 
more  persons  in  each  township  in  said  county,  with  such  implements  or  mechanical 
contrivances  as  may  prove  most  efficient  to  destroy  the  grasshoppers,  fk>m  the  first 
day  of  April  to  the  nrst  day  of  August  in  each  vear,  paying  such  ))er!iM>ns  either  by  the 
day  or  o  specified  sum  for  the  amount  captured  and  destroyed.  The  compensation  of 
such  person  shall  be  paid  out  of  the  general  fund  of  the  county :  Provided  further ^ 
That  parties  employeu  and  paid  by  the  county  commissioners  shall  not  receive  any 
other  or  further  compensation  under  the  provisions  of  this  act. 

Sko.  V^  This  act  snail  take  efiect  and  be  in  force  from  and  after  its  passage. 

Approved  March  1. 1877. 

This  law,  though  doubtless  framed  with  the  endeavor  to  meet  peculiar 
emergencies  in  ^iinnesota,  always  struck  us  as  being  much  too  compli- 
cated; and,  in  x>oint  of  foct,  as  we  have  just  seeti,  it  was  never  enforced, 
and  proved  a  &ilure. 

NEBEASKA. 

AK  ACT  to  provide  fbr  tbs  dsstnifltioii  of  cnsBbopptTS. 

Whereas  the  State  of  Nebraska  has,  for  the  past  three  years,  been  devastated  by  the 
grasshoppers,  thereby  greatly  ir^uring  the  agiicultural  and  commercial  interests  of 
the  State ;  and  whereas  these  interests  are  liable  to  be  seriously  damaged  in  the  future 
by  the  recurrence  of  the  pests  aforesaid :  Therefore, 

Be  it  enacUdbp  the  legmature  of  the  State  of  Ndtraska : 

Section  1.  That  the  supervisors  of  each  road-district  in  this  State  shall,  at  the  time 
when  the  grasshoppers  shaU  have  been  hatched  out,  and  before  the  same  shaU  become 
fiiU-fiedgcd  and  fly,  notify  each  able-bodied  male  resident  of  his  district,  between  the 
ages  of  sixteen  and  sixty  years,  to  perform  two  days'  labor,  at  such  time  and  at  such 
place  aud  in  such  manner  as  shall  uy  said  supervifiors  be  deemed  most  efficient  in  the 
destruction  of  the  grasshoppers;  said  notice  shall  be  given  in  the  same  nmnner  as  is 
provided  by  law  for  the  notice  to  work  upon  pablic  hi^ways. 

:^sc.  2.  Cities  of  the  first  and  second  class  snaU  be  governed  by  the  provisions  of  this 
act,  and  it  sliaU  be  the  duty  of  the  mayor  of  such  cities  to  appoint  not  exceeding  two 
saperviaors  for  each  ward  to  erretrn^  the  labor  to  be  perform«f  under  the  protons  of 
thkact. 
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Sec.  3.  In  coso  it  shall  appear  tliat  two  days'  work  is  uot  sufficient  to  destroy  the 
crasshoppcrs  in  any  district  or  ward,  and  it  shall  further  appear  that  moro  time  can 
he  profitably  employed  in  the  destruction  of  the  gra88hox>pcr8,  the  finj^rvisors  of  each 
ward  or  road-district  may  require  from  the  i>ersons  liable  to  the  pro  visions  of  this  act 
not  exceeding  ten  days'  labor  in  addition  to  the  time  liereinbefoi'o  mentioned;  and  it 
shall  be  the  duty  of  such  supervisor  to  give  to  each  person  who  shall  have  pcifoim^d 
labor  under  the  provisions  of  this  section  a  receipt  for  the  numl>er  of  days'  lalwr  pe^ 
formed,  and  the  superv'isor  shall  upon  oath  report  to  the  city  or  county  aiithoritiee  the 
names  and  amount  of  labor  x>erformed  by  each  person. 

Sec.  4.  It  shall  be  the  dut^^  of  all  persons  subject  to  the  x>rovisionsof  this  act  to  attend 
when  notified,  as  herein  provided,  and  labor  under  the  direction  of  the  supervisor  of 
their  respective  district  or  ward.  Any  person  wlio^  after  being  notitied,  shall  refbae^ 
neglect,  or  fail  to  comply  with  the  provisions  of  this  act,  shall  forfeit  and  pay  to  the 
county  or  city  treasurers,  as  the  case  may  be,  the  sum  of  ten  dollairs,  together  irith 
cost  of  suit,  which  sum  shall  be  collected  by  suit  before  any  justice  of  the  peace  within 
the  county,  in  an  action  to  be  brought  in  the  name  of  the  city  or  county. 

Sec.  5.  The  supervisor  shall  report,  under  oath,  to  the  city  or  county  autboritiefl^  the 
names  of  all  persons  who  slinll  have  refused  or  failed  to  comply  with 'the  provisioDaof 
this  act. 

Sec.  G.  This  being  a  case  of  emergency,  this  act  shall  take  effect  and  bo  in  fioroe  fiom 
and  after  its  passage. 

SUOaESTIONS  THAT  MAY  BE  OF  SERVICE. 

In  addition  to  the  foregoing  remedial  and  preventive  measures  to  be 
taken  in  dealing  Tvith  loensts,  a  few  other  suggestions  occur  Trhich  may 
be  of  advantage.  The  plants  that  can  be  grown  which  are  generally 
unmolested  by  the  pests,  and  which  will  not,  in  all  likeHhocS,  suffer, 
have  already  been  enumerated.  Those  which  ai'e  cultivated  are  princi- 
pally pease  and  other  leguminous  species,  castor-beans,  sorghum,  broom- 
com,  tomatoes^  sweet-potatoes,  &c.  Such  wild  plants  to  Trhich  flie  in- 
sects are  particularly  partial,  as  tansy,  wild  buckwheat,  &c,  might  to 
l>eriodicaUy  sprinkled  with  l^aiis-green  water  or  powder,  so  as  to  kill 
the  young  locusts  that  leed  upon  them.  Such  plants  might  also  be  sown 
and  encouraged  around  cultivated  fields  where  the  young  insects  are 
exi>ected  to  hatch  out.  These  young  will  also  (congregate  on  timothy  id 
preferences  to  other  grasses  or  grain,  and  a  strip  of  timothy  around  a 
corn  or  wheat  field,  to  bo  poisoned  in  the  same  way,  might  save  the  latter. 
It  is  also  cuiTently  supposed  that  the  common  larlcspur  (Delpkinimm)  is 
poisonous  to  these  insects,  but  how  much  truth  there  is  in  the  statement 
we  are  imable  to  tell.  In  going  through  an  oat-field,  the  winged  in- 
sects drop  a  great  deal  of  the  grain,  which,  when  ripe  enough,  might  at 
once  be  harrowed  in,  so  as  to  funiish  a  good  growth  of  fodder,  that  can 
be  cut  and  cured  for  winter  use.  The  lessons  of  1873  and  1874  should 
also  not  go  unheeded.  The  fonner  year  was  one  of  plenty,  and  cameras 
so  cheap  and  abundant  that  it  was  burned  for  fuel  in  many  sections 
where  in  1874  there  were  empty  cribs,  and  the  farmers  wished  they  had 
been  more  provident. 

Root  crops  of  most  kinds  succeed  admirably  in  the  more  northern  po^ 

^ions  of  the  locust  country.    Of  the  crops  that  would  escape  the  ravages 

of  tlui  winged  locusts,  and  which  would  grow  in  ordinary  seasons  SsA 

^iimish  excellent  food  i'or  stock,  may  bo  mentioned  turnips,  rutabagas, 

aangel-wurzel,  caiTots  (especially  the  large  Belgian),  parsnips,  and  hSus^ 

^^'  Rubers  that  ai*e  not  so  i)rofitable,  but  of  which  it  would  be  well  to  ptoat 

«uall  quantities  in  locust  districts,  for  the  reason  that  they  grow  with 

"iT^'h  ease  and  are  less  likely  to  bo  injured  by  the  insects,  the  Ghuiese 

am,  Jenisalem  artichoke  {Reltanthvs  tuberom8)j  and  the  (dinfift  {Ogperm 

scuJentus)  are  woithy  of  trial.    Turnips,  of  which  the  insects  are  c^ 

uallyfou'^  kohlrabi,  caiTots,  and  the  like,  may  be  saved,  when  tfcy 

•omA  ijit#    '\^   nxH\i\ir  off  the  tops  aud  covering  tiie  roots  ^th  earthy  tie 
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tops  making  excellent  food  for  milch-cows.  The  earth  should  be  removed 
again  as  soon  as  i>ossible  to  prevent  the  rotting  of  the  roots. 

The  benefits  of  irrigation,  and  the  importance  to  the  West  of  perfecting 
and  enlarging  the  systems  of  irrigation  now  in  vogue,  we  have  briefly 
mentioned.  With  water  at  command,  the  farmer  in  all  this  locust  area 
is  measurably  master  of  his  two  greatest  insect  plagues,  the  chinch  bug 
and  this  locust,  and  full  master  of  the  young  locusts,  either  by  inimdat- 
ing  the  land  and  drowning  them  out  after  hatching,  or  by  using  kerosene 
in  the  ditches ;  and  if  there  were  no  other  reasons  to  be  urged  in  its  favor, 
these  are  sufficient  to  warrant  those  States  included  in  said  area  in  xisiag 
all  means  in  their  x>ower  in  having  schemes  for  irrigation  perfected  and 
carried  out,  so  far  as  the  toi)ography,  soil,  and  other  pecuharities  of  the 
country  will  admit. 

Hogs  and  ijoultry  of  every  description  delight  to  feed  on  the  young 
locusts,  and  will  flourish  where  these  abound  when  nothing  else  does. 
It  will  DC  well,  in  the  event  of  a  future  invasion,  for  the  people  in  the 
invaded  districts  to  provide  themselves  with  as  large  a  quantity  as  pos- 
sible of  this  stock.  It  may  occur  that  where  no  systematic  efforts  have 
been  made  to  destroy  the  eggs  or  the  young  locusts,  these  will  abound 
in  such  threatening  numbers  as  spnng  advances  that  there  is  Uttle  pros- 
pect of  saving  the  crops  on  individual  farms  amid  the  general  negligence. 
Under  such  circumstances,  imless  one  is  prepared  to  vigorously  carry 
out  the  means  of  destruction  we  have  advised,  it  may  be  well  to  delay 
the  planting  of  everything  that  cannot  be  protected  by  ditching  until 
the  very  last  moment,  or  till  toward  the  end  of  June — using  team  and 
time  solely  in  the  preparation  of  his  land.  In  this  way  not  only  wiU  he 
save  his  seed  and  the  labor  of  planting,  and,  perhaps,  replanting,  but 
he  will  materially  assist  in  weakening  the  devouring  armies.  Where 
proper  and  systematic  efforts  had  not  been  made,  in  time,  men  planted 
in  1875  and  worked  with  a  will  and  energy  bom  of  necessity,  only  to  see 
their  crops  finally  taken,  their  seed  gone,  and  their  teams  and  themselves 
worn  out.  "  The  locusts  ultimately  destroyed  every  green  thing,  until, 
finding  nothing  more,  they  began  to  Ml  upon  each  other  and  to  perish. 
This  critical  period  in  their  history  would  have  been  brought  about  much 
earlier  if  they  had  not  had  the  cultivated  crops  to  feed  upon ;  and  if,  by 
concert  of  action,  this  system  of  non-planting  could  at  first  have  been 
adopted  over  large  areas,  the  insects  would  have  been  much  sooner 
starved  out  and  obliged  to  congregate  in  the  pastures,  prairies,  and  tim- 
ber. Moreover,  the  time  required  for  early  planting  and  cultivation, 
if  devoted  to  destroying  the  insects  after  the  bul£  of  them  hatch  out, 
toward  the  end  of  Apnl,  would  virtually  annihilate  them.  The  multi- 
plication of  any  species  of  animal  beyond  the  power  of  the  country  to 
support  it  inevitably  proves  the  destruction  of  that  species,  imless  it  is 

>le  to  migrate.    Let  fifty  batches  of  canker-worm  eggs  hatch  out  on  a 

Qsrle  somewhat  isolated  apple-tree,  and  not  one  worm  will  survive  long 
?h  to  mature.    The  leaves  of  the  tree  will  be  devoured  befwe  the 

irnis  are  half-grown,  and  the  latter  must  then  inevitably  perish ;  where- 
tj^  if  only  a  dozen  batches  of  eggs  had  hatched  on  that  tree,  the  worms 
might  all  have  lived  and  matured.  In. the  same  way,  the  young  locusts 
inevitably  pensh  whenever  they  are  so  numerous  as  to  devour  every 
green  thmg  before  they  become  fledged :  and,  in  certain  circumstances, 
the  sooner  such  a  condition  of  things  is  brought  about  the  better.  The 
greatest  generals  and  the  mightiest  armies  must  yield  to  starvation. 

^< Grain  might  also  be  sown  in  ^ lands'  or  strips,  fifty  to  one  hundred 
feet  wide,  to  i>eniiit  of  ditchuig  between  them,  and  those  who  have  fiEdl 
wheat  up  and  doing  well,  where  the  eggs  are  thickly  laid,  should  make 
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ditoliea  iit  iiitciTals  throiigli  tlie  field  to  facilitate  the  saving  of  the  grain 
in  tilt'  spring.'' 

In  the  cultivation  of  cmii,  or  any  ci-op  that  necxla  cultivation  while 
growing,  it  is  veiy  ilosirable  to  keep  the  suiface  of  the  ground  well 
stirred  and  pulverized  liy  hanow  or  plow.  The  young  insects  dislike  a 
pulverized  surface,  whilw  the  mature  fcmale^s  also  dislike  it  for  ovi])osi- 
tiou. 

"As  a  means  of  asj^isting  fanners  in  the  destruction  of  the  unfledged 
locusts  by  trenches  and  in"  other  ways,  I  would  also  urge  tlio  employ- 
ment of  the  soldiers,  a  large  lorce  of*  whom,  in  times  of  peace,  could  be 
ordered  to  the  liehl  at  shoit  notice.  To  many,  the  idea  of  employing 
soldiers  to  assist  the  afrriculturist  in  battling  with  this  i^est  may  sem 
farcical  enough,  but  though  the  men  might  not  find  glory  iu  the  fight, 
the  war,  unlike  most  other  wars,  would  be  fraught  only  with  good  con- 
sequences to  mankiiul.  In  Algeria  the  custom  i)revails  of  sending thi 
soldiers  a«:ainst  these  insects.  While  in  the  south  of  France  la«t  sum- 
mer [1875],  I  found  to  my  great  satisfaetion  that  at  Aries,  Bouchedn 
Bh6ne,  where  the  milled ged  locusts  {Caloptenus  itaUcuSy  a  species  closdy 
allied  to  our  liocky  Mountain  Locust)  were  doing  great  harm,  the  Roi* 
diers  had  been  sent  in  fonv*  to  do  battle  with  tliem,  and  were  then  and 
there  waging  a  vigorous  war  against  the  tiny  foe.  A  few  regiments, 
armed  with  no  more  deadly  weapons  than  tlie  common  spade,  sent  out 
to  sections  of  country  that  ai'e  sullering  from  locust  ravages,  mi|^tm 
a  few  weeks  measurably  rout  the  pygmean  army,  and  materially  asait 
the  farmer  in  his  ditching  operations. 

^' As  to  the  best  meansof  disposing  of  the  slaughtered  locusts,  the  euidt 
and  most  generally  employed  are  burning  and  buryuig.  Yet  the  insectt 
might  be  tiimed  to  good  advantage  as  manure,  or  sun-dried  and  preserred 
in  cakes  to  feed  to  hogs,  i)oultrj',  &c. ;  and  where  a  large  quantity  are 
destroyed  imder  a  bounty  system,  some  such  means  of  makhig  the  most 
of  them  should  be  considered.^ 

PREVENTIVE  MEASURES  AGAESfST  THE  WINGED  INSECTS. 

The  remedies  and  means  so  f:ir  recommendeil  in  this  chapter  look  to 

the  destruction  of  the  insects  when  once  they  have  fallen  n]H)n  the  more 

fertile  country,  or  are  hatching  or  hkely  to  hatch  therein.    We  hope  wt 

have  showni  that  it  is  quite  i>ossible  to  cope  with  the  young  insects  nnder 

almost  any  cii-cumstances,  and  that  this  part  of  the  locust  problem  maj 

be  considei^d  solved.    It  was  to  this  part  of  the  problem,  also,  thatfli 

labors  of  the  Commission  were  moi-e  particularly  devoted  during  theM 

year,  because  the  season  was  most  opi)ortune  for  that  purpose ;  and  nf 

liave  already  ])ointed  out  in  the  introduction  that  our  labors  in  this  KM 

prevented  a  complete  and  (exhaustive  study  of  the  other  part  of  the 

problem,  viz.,  how  best  to  prevent  the  winged  insects  from  overnuminf 

:lie  more  feitile  country  or  the  Temporary  region  in  which  the  speoH 

s  not  indigenous.    It  is  to  this  part  of  the  problem  that  the  GommiaskiB 

ntends  to  dii-ect  its  eiibits  in  future,  with  every  hoi)e  of  success,  aid  it 

c$  for  the  purx)ose  of  i-endering  the  investigation  as  complete  as  posBiM 

hat  we  have  appealecl  to  Congress  for  the  means. 

The  coming  season  will  l>e  a.s  favorable  for  the  solution  of  tbis  seoon' 
)art  of  the  in(]uiry  as  the  past  was  for  that  of  the  first  part ;  since  tteff 
s  no  further  need  of  si)ending  time  in  the  Temixirary  regi<Hi,  aodm 
Hall  find  a  normal  state  of  things  in  the  Permanent  region.  Not  lOtO 
sye  have  devoted  another  season  (and  perhaps  sevend  will  bereqmnQ 
VI  tiio  \voi'i^'   ib'ill  we  b^  ^bie  to  satisfactorily  answer  the  gteat  gnartf** 
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that  is  SO  frequently  asked :  "Cannot  something  be  done  to  protect  the 
farmer  from  the  flying  swarms  f  in  other  words,  "  to  prevent  the  migra- 
tions of  the  winged  insects  from  their  permanent  breeding-grounds,  to 
which,  in  ordinary  seasons,  they  arc  confined  f 

For  the  present  we  must  content  ourselves  with  pointing  out  the  i)OS- 
sibilities  in  the  case,  so  far  as  our  last  year's  experience  has  thrown 
light  on  the  subject.  Of  the  different  means  that  have  been  suggested 
by  which  to  avoid  the  incursions  of  the  winged  hordes  from  the  North- 
west the  following  nmy  l)e  mentioned :  1.  The  protection  and  encourage- 
ment to  the  increase  o1*  the  native  locust-feeding  birds.  2.  Tlie  introduc- 
tion of  foreign  locust-feeding  birds.  3.  Inducements  offered  to  the  Indians 
to  collect  and  destroy  the  egiga  and  young.  4.  Destroying  the  eggs  or 
young  by  making  the  givatest  i>ossiWe  use  by  ai^tiflcial  means  of  the 
natural  water-supx)ly.  5.  Burning  the  young  in  spring.  G.  Diverting 
winged  swarms  by  means  of  smoke. 

While  every  one  of  these  suggestions  might  be  carried  out  in  excep- 
tional cases  to  advantage,  and  it  is  the  intention  of  the  Commission  to 
endeavor  to  acclimate  certain  foreign  locust-feeding  birds ;  yet  the  last 
two  methods  are  the  only  ones  which  at  present  we  have  any  faith  in  as 
capable  of  sufficiently  general  application  or  as  resulting  in  general  good. 
The  first  question  to  consider  is  whether  the  insects  can  be  prevented 
from  migrating  from  their  pennanent  breeding-grounds,  and — considering 
excessive  multiplication  the  immediate  cause  of  niijjrration — this  virtually 
means  whether  they  can  be  i)revented  from  becoming  excessively  multi- 
plied in  such  breeding-grounds.  At  first  ^iew  it  would  se^m  hopeless  to 
attempt  anytliing  of  the  sort,  and  a  year  ago  we  had  such  a  vague  and 
imperfect  knowledge  of  these  permanent  breeding-giounds  that  any 
proposition  looking  to  wholesale  desti-uction  of  tlie  inscKjts  in  them 
would  have  appeared  Utopian.  But  we  have  learned  enough  of  the  laws 
governing  the  movements  of  the  species  and  of  the  country  designated 
08  the  Permanent  region  to  give  us  faith,  not  only  in  the  i>ossibility  of 
thus  keeping  the  species  in  check  east  of  the  Kocky  ^iouutains,  but  in 
its  feasibility'. 

Tliere  is  a  popular  notion  that  this  pest  breeds  in  and  comes  from 
sandy,  desert  countries.  It  is  a  i)opular  error.  The  insect  cannot  live 
on  sand,  nor  does  it  willingly  o\ii>osit  in  a  loose,  sandy  soil.  It  does 
not  thrive  on  cacti  and  sage-bush.  It  flourishes  most  on  land  clothed 
with  grass,  in  which,  when  young,  it  can  huddle  and  shelter.  It  can 
multiply  prodigiously  on  those  plains  only  that  offer  a  tolerably  rich 
vegetation — ^not  rank  and  humid,  as  in  nuich  of  the  prairie  of  Iliinois, 
Missouri,  &c.,  but  short  and  dry — such  as  is  found  over  much  of  the 
prairies  and  plains  of  the  I^orthwest.  Now,  the  destruction  of  the 
eggs,  which  is  so  practicable  and  effectual  in  settled  and  cultivated 
se^ons,  is  out  of  the  question  in  those  vast  unsettled  prairies ;  but  the 
destruction  of  the  young  locusts  is  possible.  Those  immense  prairies 
are  not  only  susceptible  of  easy  burning,  but  it  is  difficult  to  prevent 
the  fire  fix>m  sweeping  over  them.  Some  system  of  pi^venting  the  ex- 
tensive i)rairie-flre8  in  autumn  that  ai*e  common  in  that  countiy,  and 
then  subsequently  firing  the  prairie  in  the  spring,  after  the  bulk  of  the 
young  hatch,  and  before  the  new  grass  gets  too  rank,  would  be  of  untold 
value  if  it  could  be  adopted.  The  more  we  study  the  question,  and  the 
more  we  learn  of  those  breeding-groimds,  the  moi-e  feasible  the  plan 
grows  in  our  minds.  The  Dominion  Government  has,  toitunately,  a 
well-organized  mounted-police  force,  which  constantly  patrols  through 
the  very  regions  where  the  insects  breed  noith  of  our  line.  This  force 
is  intended  to  see  that  the  peace  is  kept,  to  watch  the  Indians^  to  en* 
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force  the  laws,  and  peiforni  other  police  duties.  It  could  be  utilized, 
without  impaiihig:  its  efficiency  as  a  police  force,' in  the  work  we  haTC 
indicated,  or  it  might  be  augmented  for  that  same  work.  We  have 
conversed  with  the  ministei-s  of  agilculture  and  of  the  interior^  and 
with  Governor  ]\Ionis,  on  the  subject,  and  they  see  nothing  impracti- 
cable in  the  plan.  Indeed,  it  was  suggested  by  IVIr.  Dawson  in  his  first 
report  on  the  subje(jt  of  locust  ravages  in  British  America,  and  by  Mr. 
Riley  in  his  eighth  Missoiui  report,  for  1875  (p.  132).  We  have,  on  tius 
side  of  the  boundary  lino,  a  number  of  signal  stations  and  military  poflts 
in  the  country  where  the  insect  breeds.  We  would  have  our  cm, 
military'  force  co-operate  with  the  Dominion  police  force  as  a  locust  vigi- 
lance committee.  Under  the  intelligent  guidance  and  direction  of  some 
special  commissioner  or  commission,  we  would  have  that  whole  conntiy 
systematically  studied  every  year  by  such  a  force  with  rofbrenoe  to  tli 
abundance  or  scarcity  of  the  locusts.  We  woidd  have  such  a  vigilaDce 
force,  by  a  proper  system  of  lire-guards  and  surveillance,  prevent  the 
fall  tires  in  sections  where  tlie  insects  or  their  eggs  were  known  to 
abound,  in  order  to  burn  them  at  the  proper  time  the  following  spring. 
This  would  be  a  stupendous  work,  and  i>erhaps  too  expensive  ever  to 
be  carried  out,  did  the  insects  breed  over  the  whole  of  tlie  region  we bave 
designated  as  the  Permanent  region;  but,  fortunately,  tiie  breeding- 
grounds  are  in  limited  areas  hi  this  region,  comprising  the  richer  val- 
leys and  plateaux  and  strips  along  water-courses.  It  is  for  the  Comxms- 
sion  to  accurately  maj)  out  in  detail  these  areas,  and  to  estimate  with 
what  force  and  at  what  expense  to  the  two  governments  the  woA  can 
be  i)erformed.  Wo  have  no  hope  nor  idea  that  the  i)e8t  can  ever  bj 
Imman  means  be  (exterminated  from  that  vast  region,  bat  do  believe 
that  it  may  be  so  kept  in  check  that  it  will  not  migrate.  The  constant 
ex])ense  will  be  limited  to  the  emplojTnent  of  the  uecessaiy  force,  BsA 
only  at  intervals  when  danger  threatens  w^ill  it  be  necessary  to  go  to 
the  extra  and  exceptional  expense  of  destroying  the  insects.  Again, 
there  is  a  connection  between  locust-increase  and  seasons  of  dnra^t, 
and  we  mjiy  take  advantage  of  this  knowledge  by  making  especial  enoit 
whenever  the  character  of  the  seasons  indicates  danger. 

The  next  question  to  consider  is,  whether  the  farmer  can  be  protected 
from  the  invading  swarms,  in  case  the  above-mentioned  plans  dionU 
fail  and  the  insects  had  become  numerous.  We  think  tlmt  this  is  also, 
to  a  large  extent,  possible  with  the  proper  system  and  organizatioiL  We 
would,  in  such  an  cA^ent,  have  this  same  corps  of  observers  watch  carefidly 
the  development  and  movements  of  the  locusts  and  forewarn  the  faimccs 
of  the  country  of  threatened  danger.  There  is  no  reason  why  the  agricot 
tiu^al  community  should  not  be  informed  the  previous  antamn  as  to  the 
extent  to  which  Q^gi!\  have  been  laid,  and  as  to  the  particular  locations 
where  laid  ,•  or  why  the  following  spring  they  should  not  be  informed  rf 
t>ie  prospects,  so  as  to  plant  accordingly,  i.  c,  put  in  a  larger  area  of  smaD 
;x-ain  that  will  be  han^ested  before  the  winged  swarms  appear,  and  plant 
'  acli  crops  as  are  best  protected.    Then,  as  the  insects  were  commencing 

0  migrate,  their  movements  should  be  communicated  to  the  peoplf 
hrough  the  Signal  Bm'cau.  The  intbnnation  should  be  as  minatey  cob- 
y.ete,  and  prompt  as  possible.  These  movements  may  be  likened  to  those 
^^  1;  storm ,  and  the  people  should  receive  in  advance  the  danger  signal,  tW 

1  .\v  might  guard  against  calamity.  The  <^ locust  probabilities''  and 
ar'more  importance  than  the  weather  ])robabilities  to  the  people  rf  fl* 
*^e8t,  and  the  idea  of  having  them  telegraphed  over  the  ooun^  doei 
^ot  appear  half  as  chimerical  to  us  now,  as  that  of  having  the  vreatte 
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In  this  way  the  fanners  could  be  fully  forewarned  of  approaching  dan- 
ger. We  would,  in  this  connection,  have  the  Western  farmers  adopt 
ijome  general  plan  of  defense  against  possible  invasion.  The  straw  that 
is  now  allowed  to  rot  in  unsightly  masses  as  it  comes  fi'om  the  thrasher, 
i.nd  which  encumbers  the  ground  unless  burned,  should  be  utilized.  Let 
it  be  stacked  in  small  pyramids  at  every  field-comei',  and  there  let  it 
remain  until  the  locusts  are  descending  upon  the  country- .  Then  let  the 
farmei^s  in  a  township  or  a  county  or  in  larger  areas  simultaneously  fire 
these  pyramids,  using  whatever  else  is  at  hand  to  slacken  combustion 
md  increase  the  smoke,  and  the  combined  fumigation  would  partially 
>r  entirely  (Mve  the  insects  away,  according  as  the  swarm  was  extended 
>rnot 

In  short,  we  believe,  first,  that  by  proper  co-operation  on  the  part  of 
the  two  governments  interested,  the  excessive  multiplication  of  tiliis 
iestructive  insect  may  be  measurably  prevented  in  its  natural  breeding- 
grounds,  and  that  the  tew  thousand  dollars  that  would  be  necessary  to 
[)ut  into  operation  intelligent  co-operative  plans  are  most  trifling  in  view 
>f  the  vast  interests  at  stake.    With  an  efficient  and  properly  organized 

apartment  of  Agriculture,  liberally  supported  by  Congress;  with  the 

1  of  the  War  Department,  the  Signal  Bureau,  the  Post-Office  Depart- 

nt,  and  the  Indian  Bureau,  the  plan  could  be  x)erfected  and  carried 

at  minimum  expense.    There  is  no  reason  why  every  signal  officei*, 

3very  postmaster,  every  mail-carrier,  CA^erj-  Indian  agent,  and  every  otiier 

(vemment  employe  in  the  Permanent  region  should  not  be  ordered  to 
lo  I  "vice  of  this  kind,  and  made,  under  the  direction  of  an  intelligent 
>  a  medium  through  which  to  gather  the  desired  information.  We 
jeueve,  secondly,  that  where  the  multiplication  of  the  insect  cannot  be 
[)reventei  in  its  natural  breeding-grounds,  our  fanuei's  in  the  more  thickly- 
iettled  sections  may,  by  the  use  of  smoke^  measurably  turn  the  course 
rf  the  invading  swarms  and  protect  their  crops — obliging  the  insects  to 
resort  to  uncultivated  areas. 

Did  the  iiyury  continue  for  another  thi^ee  or  four  years  as  it  has  for 
the  past  four;  were  the  Western  farmers  to  suffer  a  few  more  annual 
losses  of  $40,000,000,  such  schemes  as  we  have  suggested  would  soon 
be  carried  out.    The  danger  is  that  during  periods  of  immunity',  indiffer- 

ce  and  forgetfulness  intervene  until  another  sweeping  disaster  takes 
!3y  surprise.    The  other  danger  is  that  the  majority  of  our  Congress- 

n  and  Senators  at  Washington,  representing  constituencies  never 
[Toubled  with  this  grievous  pest,  have  not,  and  cannot  well  have,  any 
lost  conception  of  the  magnitude  of  its  devastations,  and  are  conse< 
]aently  without  due  appreciation  of  the  imi)ortance  of  the  subject. 
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According  to  the  estimates  of  the  Statistician  of  the  Department  of 
Agriculture  there  were,  in  round  numbers,  28,000,000  neat  cattle  in  the 
[Jnited  States  in  1876,  valued  at  $640,000,000.  In  this  estimate  the 
fcve  go  price  of  milch  cows  is  placed  at  628.29,  and  that  of  "oxen  and 
>t  •  cattle^  at  $19.01.  The  low  grade  of  the  cattle  of  Texas  and  several 
)t     r  of  the  Southern  States  in  part  accounts  for  these  low  general 

ei*s         for  the  country  at  large. 

Mi.  jj.  f .  Allen,  editor  of  the  Short  Horn  Herd  Book,  contemporane- 
>asly  agrees  with  the  department  as  to  the  number  of  cattle,  but  raises 
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the  total  valuation  to  $1,000,000,000.  lu  this  aggregate  he  iudodes 
15,000  thoroughbred  auimals  of  difterent  breeds  at  $300  per  head,  and 
values  the  cattle  of  Texas  and  New  ]\Iexico  at  $10  per  head.  But  eitha 
of  the^e  totals  is  suUicient  to  call  attention  to  the  magnitude  of  the  cattle 
interest  in  the  United  States.  If  to  either  of  these  great  amounts,  r^ 
resenting  simply  an  invest<*d  capital  in  homed  cattle,  the  value  of  thor 
mmual  produce  in  bcof,  milk,  butter,  cheese,  hides,  tallow,  and  hair  lit 
added,  that  interest  will  \>e  found  colossal  in  importance. 

If  it  be  tnie  tliat  the  improvement  of  the  common  herds  of  theoouatiy 
by  means  of  judicious  crossing  with  animals  of  superior  races  inll  add 
from  one-foui-th  to  one-half  to  the  value  of  the  progeny  and  their  prodnoe, 
then  it  is  not  difficult  to  ascertain  to  what  extent  the  wealth  of  the  coon- 
try  might  be  increased  through  the  general  adoption  of  (»ueh  a  comrse. 

Of  coui'se  there  are  no  means  of  ascertaining  with  any  degree  of  acoi* 
racy  to  what  extent  the  ''gmduig"  or  ciXMSsing  of  common  stock  with 
thoroughbreds  of  the  various  imported  races  has  been  carried. 

It  is  safe  to  say,  however,  that  out  of  the  28,000,000  neat  cattle  in  the 
countiy  the  percentage  of  impit)ved  animals  is  quite  inconsiderable,  and 
these  confnied,  for  the  most  part,  to  those  of  the  Eastern  dairying  States 
where  improvement  has  l>eeu  made  on  the  common  cow,  and  in  sevenl 
of  the  Western  States  wlieit^  incresised  beef-production  has  been  theolgefit 
sought  to  be  obtained.  It  is  evident,  therefore,  in  view  of  the  compaia- 
tively  small  number  of  thorough-bred  animals  to  breed  ^m,  and  (tf  the 
unaccustomed  habits  of  our  people  hi  the  practices  of  breeding  and  thiHr 
undefined  notions  as  to  the  importance  of  new  infusions,  that  the  taakof 
raising  the  standanl  of  American  cattle  must  be  one  of  gradual  acooo- 
plishment.  Fortimately  for  the  American  farmer  he  is  not  oompeDedto 
experiment  with  his  cattle  through  many  generations  in  order  to  devdop 
and  establish  desirable  qualities.  He  may  find,  within  comparatiTdir 
easy  avail  for  the  purpose  of  improving  his  own  stock,  races  bo  thorough^ 
fashioned  by  the  hands  of  successive  breeders  as  to  be  almost  wathy 
the  name  of  creations  on  account  of  tjiie-supeiiority.  We  are  indebted 
to  the  persevering  labor  and  miremitted  experiment  of  English  «d 
Scotch  graziers  for  the  most  valimble  races  which  now  contend  tat  &?(V 
in  this  country.  The  ])ower  of  transmLssion  of  cultivated  qualities  is  one 
of  the  marked  ])ossessions  of  these  animals,  and  upon  this  fact  is  predi- 
cated the  ])ossibility  of  carrying  u])  the  standard  and  the  consequent 
profitableness  of  our  cattle. 

niPORTi:D  BKEEDS. 

The  breeds  introduced  into  this  country  for  their  sux>erior  miDdof 

qualities  are  the  Ayrshire,  from  Scotland,  the  Jersey,  from  the  Channd 

islands,  and  the  lioistein,  from  Holland.    The  Ayrshire  is  said  to  ban 

•riginated  in  Ayrsliirc,  cr^eotland,  from  the  crossing  of  the  English  Short- 

norii  bull  and  the  common  Kyloc  cow  of  Scotland,  the  progeny  btfof 

^llencelorwln•d  assiduously  trained  antl  cultivated  as  to  their  milkingcir 

)acity,  until,  in  t  his  res]>e(t,  the  breed  l>ccame  distinctive  and  its  qualitie! 

'Imost  imen'in;;ly  tninsmissihle.    Orighiaiing  in  the  southwest  eoaittf 

!)C0tland,  in  an  open  and  rather  inhos})itablo  district,  the  animab  tff 

lardy  of  constitutii)u.    Tlu'y  i)ut  on  tlesh  well  when  c^u'efully  fed,  tt^i 

•^"'11  ilie  cow  is  crossed  with  thi^  Shorthorn  bull  the  excellent  qusKtiN 

,     M>ili  a.s  to  bee  <"  Mid  milk  are  evenly  developed  in  the  offspiiiig.   Ai 

u.j^iish  luil'"'   1      •;it>     ^j-'t  cheese  is  the  commodity  most  profitaVf 

iia(K'  from  ii  '     ..M'shire  cows  in  English  dairies  remote  froo 

•uvM.    mih]  *  n       ...  joi*  <imintity  manuluctured  is  about  ^  cwLp* 


+ 
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COW  per  anniun,  although  liberal  feeding  aud  good  management  in  some 
instances  have  realized  as  much  as  5  cwt.  per  cow.  In  tiie  neighborhood 
of  large  towns,  by  direct  sales  of  milk,  four  shillings  a  day  are  not  unfi^ 
quently  made  from  a  single  cow  during  six  months  of  the  year,  and  in 
Grlasffow  a  cow -feeder  is  said  to  have  made  £60  in  seven  months  by  sell- 
ing the  milk  of  a  8U|>erior  Ayrshire  cow.  In  size,  the  Ayrshires  are  much 
smaller  than  the  Shorthorns,  but  somewhat  similar  to  them  in  general 
contour,  lacking  the  symmetry.  The  leading  characteristics  are  a  smooth 
appearance;  the  ft'ame  enlarging  from  the  fore  to  the  hind  quarters; 
rather  delicate,  upward  twisting  horns;  long  face,  with  docile  expression ; 
straight  back ;  large  and  full  udder,  vnth  teats  small  and  evenly  set ;  color, 
bro^^Tj  or  '•  reddish,''  with  admixture  of  white.  They  were  introduce<l  into 
the  United  States  about  the  year  1820,  and  their  purity  maintained  in  a 
eompaititively  large  number  of  select  heixls,  as  is  shown  by  the  Ayrshire 
herd-books. 

The  Jersey,  of  the  Channel  Islands  cattle,  is  the  most  generally  known 
in  this  country,  and  has  the  reputation  of  affording  an  unusually  rich 
[juality  of  milk  rather  than  a  great  quantity.  Originally  a  native  of  Nor- 
mandy', it  has  for  centuries  been  isolated  on  the  narrow  little  island  of  its 
name,  the  principal  source  of  support  of  the  inhabitants.  It  is  related 
that  in  1789  the  Jersey  cow  was  already  considered  so  superior  to  any 
other  then  known  that  an  act  was  passed  by  the  local  legislature  pro- 
tiibiting,  under  the  i)enalty  of  200  Uvres,  the  importation  of  any  foreign 
breed  of  cattle  into  the  island ;  and  to  this  was  also  added  the  forfeiture 
of  the  boat  and  its  tackle,  and  a  fine  of  50  livres  upon  every  sailor  on 
board  who  failed  to  give  information  of  the  surreptitious  landing ;  and 
still  further,  the  animals  landed  were  doomed  to  immediate  slaughter,  and 
tjleir  liesh  given  to  the  poor.  To  this  day  no  foreign  cattle  are  permitted 
to  be  landed  on  the  ishmd,  except  as  butcher's  meat. 

In  this  country,  the  Jersey  Cattle  Club  exercise  the  stiictest  surveil- 
lance of  importations  in  order  to  preserve  the  integiity  of  blood  of  the 
herds  on  this  soil.  There  is  a  decided  smack  of  aristocracy  in  the  Ameri- 
can-bred Jersey  animals.  The  race  is  a  dainty  one,  as  may  well  be 
imagined.  In  England  the  cow  is  the  pet  of  the  nobleman's  park ;  in 
America,  the  favorite  of  the  family  living  in  vicinities  where  the  range 
of  pasturage  is  small,  inasmuch  as  it  thiives  well  in  the  stall  or  small 
einclosure.  For  richness  of  cream  and  of  butter  to  yield  of  milk  the  Jer- 
sey cow  is  not  surpassed.  Its  butter  is  a  luxury,  commanding  in  the  large 
cities  from  60  cents  to  $1.15  per  pound. 

An  Iowa  dairyman  informs  the  writer  that  "gilt-edge"  butter  cannot 
be  made  from  the  milk  of  the  native  cow  any  more  than  good  Hamburg 
;heese  may  be  made  from  skimmed  milk,  and  that  in  his  home  market 
lie  gets  lix)m  80  to  100  per  cent,  more  for  Jersey  butter  than  is  obtain^ 
for  the  best  grades  of  butter  made  fix)m  common  cows,  and  still  larger 
prices  in  Chicago  and  other  large  cities.  The  Jersey  is  smaller  in  size 
than  our  common  cattle,  somewhat  angular  in  appearance  and  tender  in 
Ehinie,  and  is  usually  of  a  veiy  deex)-red  color. 

The  Holsteiu  is  the  most  recent  of  the  milking  breeds  imported  into 
this  country-  for  trial,  ha\ing  been  introduced  by  Mr.  Chenery,  of  Boston, 
about  lifteon  years  ago.  Unlike  the  Jersey,  this  breed  is  remarkable 
rather  for  the  quantity  than  for  the  richness  of  its  milk ;  but  it  attbrds 
the  advantages  of  being  a  good  feeder  and  of  laying  on  liesh  in  good 
proportion,  thiLs  enhancing  the  value  of  steer  production.  Tested  near 
its  own  habitat,  its  milk  production  exceeded  that  of  both  tlie  AjTshire 

id  the  Devon,  as  shown  by  experiments  made  at  two  of  the  agricult- 
oural  stations  of  Prussia.    In  the  one  case,  with  the  same  care  and  in  the 
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same  tiinc,  tlio  Ayrshire  produced  2,247  quarts,  and  the  Holstein  5,677 
quarts ;  the  first  consuming  9  pounds  of  hay  for  every  quart  of  milk,  and 
the  latter  5  pounds.  In  the  other  *case,  100  x)ound8  of  hay  produced  in 
the  Hereford  15.97  quarts  of  milk,  in  the  Devon  19.13,  and  in  the  Hol- 
stein 28.92.  While  it  is  generally  conceded  that  the  Holstein  is  much 
the  superior  of  our  American  cattle,  it  has  not  been  bred  long  enough 
here  to  have  fnlly  established  its  excellent  qualities  in  public  estimaticML 
In  size  the  Holstein  is  large  and  bulky,  less  elegant  in  frame  and  ood- 
tour  than  the  Shorthorn,  and  in  color  is  a  mixture  of  black  and  white. 

The  imported  breeds  more  especially  valued  on  account  of  beef- 
producing  qualities  are  the  Hereford,  the  Devon,  and  the  ShorthonL 
The  first  Herefords  were  brought  to  Kentucky  by  Henry  Clay,  Triw 
was  a  great  admirer  and  patron  of  fine  stock,  in  1810.  But^  notwith- 
standing their  well-defined  excellences  and  great  superiority  over  the 
cattle  common  to  this  country,  for  some  reason  not  wholly  explained  tiiis 
breed  has  not  been  as  widely  distributed  nor  attracted  the  public  atten- 
tion that  its  undoubted  merits  deserve.  The  race  is  highly  prized  in 
England,  where,  in  some  grazing  districts,  it  is  held  in  equal  esteem  wi& 
the  Shorthorn,  which  it  nearly  equals  in  size  and  weight.  It  isacBs- 
tinct  race,  however,  purely  bred,  it  is  claimed,  fix)m  a  time  long  antem 
to  the  development  of  the  Shorthorn.  The  Hereford,  as  generally  seoi, 
is  red  in  color,  with  white  face,  and  frequently  with  white  along  the  back 
and  underneath  the  body.  In  England  there  are  ottier  varieties,  pre- 
senting a  mottled  face  and  a  gray  or  roan  body,  which  is  deemed  to  be 
the  original  tyi>e.  In  that  country,  according  to  an  English  writer, 
^^  the  truest  standard  of  form  is  still  considered  by  many  to  be  tiiat  of  the 
mottled-faced  breed,  although,  in  otlier  respects,  the  white-&ced  is  un- 
doubtedly superior;  and  as  regards  the  tbrm  of  the  shoulders  the  breed 
stands  pre-eminent,  and  produces  comparatively  little  coarse  meat  m 
those  part« }  the  hips,  loiu,  and  rump  are  equally  good,  llie  ribs  do  not 
spring  out  so  wide  as  some  breeds,  but  the  sides  can  scarcely  be  fbond 
fault  with ;  the  twist  is  usually  lull  and  the  chest  well  expanded."  As  a 
milker  the  Hereford  cow  is  not  highly  valued. 

The  first  importation  of  Devons  from  England  was  made  in  1817  into 

Maryland,  and  another  in  the  succeeding  year  by  Hon.  Bufus  King,  of 

New  York.    Others  have  followed  at  intervals,  finding  a  permanent  place, 

principally  in  tLe  Eastern  States.    As  in  the  case  of  the  Herefords,  fliQ' 

have  not  occupied  ^is  great  a  place  in  the  public  mind  as  their  merits 

would  fiilly  waiTant.    But  there  are  ncA'ertheless  a  number  of  fine  herds 

in  the  country,  the  piuity  of  which  has  lieen  maintained.    It  is  claimed 

for  this  race  that,  as  a  distinctive  breed,  it  is  the  most  ancient  in  the 

United  Kingdom.     IVIr.  George  Turner,  an  agricultural  authority  in 

Great  Britain,  said  of  the  Devon  tribe  some  years  ago :  "  Tliere  is  seturo^ 

any  breed  of  cattle  so  rich  and  mellow  in  its  touch,  so  silky  and  fine  in 

'ts  hah*,  and  altogether  so  handsome  in    appearance  as  tiie  l^orth 

3c von ;  added  to  which  they  have  a  greater  proi)ortion  of  weight  in  the 

>^ost  valuable  joints,  and  less  in  the  coarse,  than  any  other  breed,  and 

n.iso  consume  less  food  in  its  production."    These  animals  seem  wimtin; 

u  nothing  except  the  size  and  weight  which  distinguish  some  ofliff 

/reeds,  and  which  are  therefore  more  sought  after  on  account  of  larger 

jrross  profits.    ^^But,"  the  suggestion  is  made,  'Marge  animals  eat  more 

i«iin  small  ones,  and  it  is  still  a  vexed  question,  both  wiUi  regard  to 

•)<^cp  and  cattle,  whether  little  first-quality  animaJs  are  not  more  proflt- 

-  •'>  to  fatten  than  those  with  more  bulky  frames  that  prodnoe  coaae 

•   at  and  a  larger  ])roportion  on  the  worst  joints.''    The  Devon  is  red 

.    r.ir»      ir  'Avi    ))nriiiim,    Tor  ccuturics  bred,  for  the  most  part>  in  tl* 
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lill  regions  of  England,  with  little  care  as  to  shelter  or  prepareil  fodder, 
he  race  inherits  stamina  and  hardy  constitutions,  and  ))osses8es  milking 
Taits  in  good  degree,  and  easy  of  improvement  through  cultivation  for 
hat  object. 

Professor  Lowe,  in  his  work  on  "  The  Domesticated  Animals  of  the 
British  Isles,''  throws  some  light  on  the  origin  of  the  now  admirable  race 
)f  Short-horns.  He  says :  "  While  Ireland  and  the  westeni  parts  of 
Sngland  have  been  possessed  for  an  unlaiowu  peiiod  of  a  race  of  cattle 
laving  long  horns,  and  furnished  with  thick  skins  and  abundant  hair, 

ted  to  protect  the  animals  from  long  and  continued  rains,  the  eastern 
md  drier  districts  toward  the  Grerman  Ocean  have  been  inhabited  by 
rarieties  of  cattle  having  thinner  skins,  shorter  hair,  and  horns  comparor 
ively  short.  In  the  fens  of  Lincolnshire  and  the  other  tracts  of  aUuvial 
»iuitry  toward  the  Wash,  the  cattle  were  of  great  bulk  and  <}oarse  figure, 
md  had,  usually,  a  dingy  color  of  the  sLun,  and  short,  blunt  boms. 
Ilore  inland,  and  following  the  course  northward  of  the  vale  of  Trent, 
ind  thence  across  the  Ouse,  and  thnmgh  tlie  central  plains  of  Yorkshire 
knd  the  river  Tees,  and  beyond  it,  tlie  cattle  assumed  a  less  gross  and 
inwieldy  form,  but  were  still  a  visry  tall  race,  of  varied  colors,  with  horns 
>f  medium  length,  but  which  might  be  termed  Hhort  with  relation  to  the 
lame  parts  in  the  Longhoni  brml."  The  nice  now  distinctively  known 
us  Shoithoms  is  derived  through  the  cattle  of  the  Tees  Valley,  upon 
vhich  the  brothers  Charles  and  Robert  Colling  instituted  breeding 
)X|)eriments  about  the  year  1777.  Their  buU  "Hubbeck"  was  the  pro- 
genitor of  this  now  celebrated  breed.  The  first  imi)ortation  to  this 
»untr>'  was  made  as  early  as  1785,  and  others  have  folio weil  in  more 
•apid  succession  that  of  Col.  Lewis  Sandeiv  into  Kentucky  in  1817. 
Chey  now  very  largely  outnumber  all  other  improved  breeds  in  the 
Jnited  States,  the  Uerds-Book  showing  a  recoixl  of  more  than  G0,000 

(U-bred  aidmals.  In  England  it  is  asserted  that  nearly  two-thiixls  of 
animals  sent  to  London  are  Shorthorns  or  Short  crosses.  The  ad- 
mrers  of  this  breed  consider  the  animals  as  well-nigh  perfection  in  sym- 
QetT>\  The  handsome  head  is  firmly  set  on  a  strong  and  muscular  neck ; 
here  is  great  width  and  depth  of  che«t,  the  shoulders  shapely  and  well 
brmed,  and  good  breeders  demand  tliat  "  the  barrel  should  be  round, 
leep,  and  well  ribbed  up  towanl  the  loins  and  hips,  which  should  be 
ride  and  level,  with  the  back  straight  from  the  withers  to  the  setting  of 
he  tail." 

THE   ANIMAL  AND   THi:   PEDIGREE. 

In  this  country,  as  in  England,  the  nice  of  Shorthorns  has  attracted 
iore  particular  and  general  attention  than  any  other — a  fact  due,  how- 
ver,  as  far  as  the  general  public  is  (concerned,  more  to  the  s])e(!ulative 
titerest  that  has  been  maintained  for  some  years,  carrying  the  [)rices  ol 
»articular  families  and  "fancy  strains"  to  fabulous  figures,  than  to  an  in- 
imate  understanding  of  the  merits  themselves  of  the  breed.  Wlien  a 
ingle  cow  is  sold  lor  840,000  it  is  not  suri)rising  that  the  possession  of 
xtraordinary-  race-merits  is  attributed  to  the  animal ;  but  in  what  they 
articularly  consist  is  not  plain  to  onlinar^*  ken.  In  fact,  the  actual  ad- 
antages  of  breeding  from  certain  importe<l  or  improved  domestic  live- 
rock  is  not  populai-ly  understood.  A  bi*eeder  of  sosie  note  in  this 
ountiy,  in  a  recent  address  on  American  agriculture,  ivs  an  encourage- 
lent  to  young  farmers  to  persevere  in  their  calling,  inasmuch  as  there 
re  opportunities  for  very  great  an<l  imusual  gains  afibnled,  cites  the 
»rices  at  which  particular  strains  of  animals  have  been  sold.  '•  We  have 
een,"  he  says,  "a  single  cow  sold  in  thw  country  at  public  auction  for 

22  A 
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over  $40,000,  and  I  suppose  it  is  a  fact  that  the  late  Mr.  Hammond  re- 
fused $30,000  for  one  of  his  rams.  In  one  of  the  noithem  comities  of  New 
York,  where  the  thermometer  goes  down  to  40  degrees  below  zero,  au 
American  breeder  lia^l  a  choice  herd  of  Sliorthoni  cattle;  an  English 
breeder  i)ui'chased  a  piut  of  the  herd  at  a  high  ligiux*,  by  telegraph.  Ami 
only  a  few  days  ago  an  American  brenhT  called  to  a  brother  breeder  iu 
England  and  bought  his  entire  hcid  of  thorongh-bi*ed  Berkshire  swiue. 
•  *  •  Xn  li^ngland  the  oflsi)ring  of  a  Yorkshiix?  sow  was  sold  for  mouev 
enough  to  build  i\  church,  and  in  this  coiintiy  abn*e<ler  of  Essex  pigshaj} 
don(»  nt»arly  as  well.  The  j)urchaser  of  a  single  pair  of  ]mre-bre<l  Essex 
s\\ine  has  sold  pigs  for  over  $10,000,  and  has  a  large  herd  left.''  It  Ls 
not  (juestionable  that  this  sort  of  thing  doi*s  more  to  j)rejudiw  than  to 
subserve  the  interest  of  raising  the  standard  of  stock  auiiong  us.  It  is 
very  obvious  that  if  $40,000  Ik»  paid  for  a  cow,  or  $30,000  for  a  nun,  the 
owner,  if  ])ursuing  a  busincffs  for  profit^  must  ask  for  the  i>roduce  of  Lis 
animal  extraoidhiiny  prices,  veiy  far  beyond  the  reach  of  the  onUuair 
or  the  prudent  fann(»r.  It  nmy  be  that  a  suspicion  of  the  meretricious 
is  (»xcitcd,  or  au  inditt'(i»rence  to  the  unappi*oachable  thoi-ough-bred  en- 
gendcr4Ml.  There  has  been  t(K)  unich  importance  attached  to  the  mere 
jH'digrce,  and  too  little  considei-iition  of  the  iiitiinsic  merits  of  the  animal; 
too  givat  desire  to  own  an  animal  on  ac4-ount  of  the  particular  funiily  it 
rcprcstMits  than  f(U'  its  cai)abilitiesin  the  direction  of  ]>rolit  at  the  i^ilor 
at  the  butcher's  blo<*k.  ''Fashionable"  strains  and  fabulous  prices  have 
Immii  the  (auses  of  incalculable  mischief  iu  the  way  of  a  wider  breecUugof 
a  betur  class  of  farm  aninuds,  as,  undoubtedly,  the  collapse  iu  prices  in 
ISTri  and  1S70,  carrying  with  it  the  Ibrtunes  of  many  ** fancy"  breeders, 
fully  ju'oves.  A  just  and  enlightened  view  of  this  a«]K^ct  of  the  subject 
was  taktMi  by  the  Iowa  Breeders'  Association,  which  met  at  Marahalltown 
in  l)e(*end)er,  1877.  In  this  convention  were  gentlemen  of  note  in  the 
]K>litical  and  agricidtural  annals  of  the  State,  and  bree^lers  of  established 
rci>utation.  As  o[)posed  to  the  lu-actice  of  bujing  and  selling  thorough- 
bieds  as  a  nu*re  speculation,  it  was  unanimously  declared  by  the  conven- 
tion 'Mhat  no  mend)er  ha>s  had  hi  his  possession  for  five  oonsecuHre  yean 
a  br(»eding  Shorthorn  that  has  not  jnoved  a  ])rotitable  investment  of  the 
capital  emi)loyed.''  It  was  also  declared  that  the  objec-ts  ever  to  be 
borne  in  mind  by  breeders  are  the  improvement  of  the  oofnman  stock  ofilt 
Louninj^  and^  where  poHHiblCj  of  the  pure  ntovk  itself;  and  that  the  preseot 
depression  in  ]ui(*es  is  the  natural  result  of  losing  sight  of  the  great 
objocrts  of  the  business  as  above  stated,  and  is  of  precisely  the  same 
liaracter  as  the  uniform  results  of  undue  excitement  and  8i)eculation  in 
very  business  or  employment.  Further,  the  convention  unhesitatingly 
ondcnuKMl,  as  destiiictive  of  the  utility  of  the  animals  and  the  intei^ 
iiid  prolits  of  ])urchasers  and  brc^eders  generally,  the  practice  of  high 
ceding,  to  excess,  of  breeding  animals,  too  often  indulged  iu  under  the 
Miniulus  of  <*onii)etitive  sales  or  the  mistaken  demands  of  the  show-ring. 
Nothing  is  trncr  than  this,  that  ]»ra<*tical  farmers  and  breeders  will  not 
ong  tbllow  the  ''traders"  or  si)ecuhitive  dealers  in  their  race  after  mere 
ashion,  and  that  there  is  a  growing  con^-iction  that  animals  will  beesti- 
'Uitcd  according  to  individual  worth  in  i)romoting  certain  ends — ^their 
j'trinsic  value  consisting  in  the  greuter  capiicity  of  one  animal  over 

•  not her  to  i)rodlice  the  larger  amount  of  lx»ef,  milk,  or  butter  of  superior 

•  iiality  at  less  exp<»nse  for  le(»ding  and  with  the  smaller  amount  of  carft 

^on.  David  Christie,  presichMit  of  the  American  Shorthorn  Breederf 

vssociation,  expn\ssed  the  following  views  in  his  opening  address  at  the 

•unual  nu»eting  of  the  society,  held  at  Lexington,  Ky.,  in  October,  1877. 

!<'  ^nid,  ^<As  »u  association  we  should  not  be  unduly  Btxingont  in  settins 
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up  a  higher  Btandard  than  is  meet  Let  Bhorthom  bnlls  of  respectable 
pedigree  be  widely  distributed,  and  we  shall  soon  find  that  what  is  now 
styled  common  American  beef  will  be  a  commodity  of  the  past  To  no 
other  ]>urpose  can  we  so  profitably  devote  our  attention.  The  Shorthorn 
bree<ler8,  instead  of  having  cause  to  complain  of  dull  sales  of  bulls,  will 
find  their  energies  taxed  to  the  utmost  to  keep  pace  with  the  demand. 
They  will  then  also  find  that  instead  of  males  bringing  disproportion- 
ately small  i)rices  as  compared  with  females,  they  will  be  sought  after  at 
remunerative  rates." 

THE  BBEEDEB  AND  THE  FABMEB. 

Unfortunately,  the  breeder  and  the  farmer  have  been  standing  apart, 
without  apparent  community  of  interests  in  their  transactions.  K  the 
breeder's  aim  be  profit,  he  should  certainly  keep  in  view  the  real,  not  the 
fancied  wants  of  the  largest  constituency  of  customers,  practical  farmers, 
to  whom  it  is  a  living  interest  to  secure  animals  that  wiU  yield  the  largest 
and  sx)eediest  returns  on  their  investment  While  it  admits  no  dispute 
that  the  best  animals  are  the  cheapest,  in  the  dairy,  under  the  yoke,  and 
at  the  shambles,  yet  the  ordinary  farmer  cannot  afford  to  pay  an  enor- 
mous price  for  a  simple  breeding  animal,  out  of  proportion  to  its  actual 
intrinsic  worth  to  him.  It  is  not  obvious  to  the  plain  farmer  that  he 
should  confine  himself  to  a  particular  strain,  unless  he  be  con\inced  that 
this  particular  strain  or  £aunily  will  subserve  the  ])urposes  of  his  farm 
economy.  At  the  same  time  he  desires  animals  of  well  ascertained  purity 
of  extraction.  Nor  is  he  disposed,  usually,  to  purchase  a  thorough-bred 
of  one  race  for  beef-providing  qualities  and  another  for  milk.  Not  all 
men  are  convinced  that  these  qualities  are  respectively  monopolized  by 
any  given  race.  In  Scotland,  the  Shorthorn  and  the  hornless  Galloway 
ai-e  crossed,  with  excellent  beef-yielding  results,  and  in  some  of  the  dairies 
of  Great  Britain  and  Ireland  crosses  of  all  the  leading  races  have  been 
attended  with  satisfactory  results.  The  best  milchers  do  not  always  be- 
long to  the  most  valuable  breeds :  and  it  is  a  iact  well  established  in  our 
country"  that  the  progeny  of  the  thorough-bred  and  the  grade,  and  of  the 
thorough-bred  and  the  native,  show  improvements  in  some  respects,  as 
of  fattening  and  milk->ield,  over  both  progenitors.  Jii  Englaiul,  the  ob- 
servation has  been  made  "  that  the  smaller  breeds  of  horned  cattle,  as  a 
general  rale,  produce  better  flavored  meat  than  the  larf?er,  and  the  im- 
piT>\'ed  Shorthorn,  with  highly  developed  i)ropensities  of  rai)id  fatten- 
ing and  of  arriving  quickly  at  maturit^%  fails  in  afiording  so  acceptable 
a  sirloui  as  the  litSe  Scotch  nmt  that  has  roamed  iiy(5  or  six  years  on 
mountains  in  a  state  of  semi-wildness.  Next  to  the  Scots,  in  afibrding 
prime  quahty  meat,  we  must  class  the  Devons,  and  then  the  leading 
breeds  of  Hereford,  Sussex,  an<l  lastly  the  Shoithonis;  the  (liilerence  in 
the  flesh  of  all  which  breeds  is  snfiieiently  marked  to  become  finite  a 
peculiarity  to  the  taste  of  the  connoisseur."  IVIere  i)cdi^ive  is  not  an 
absolute  guaranty  that  a  particular  animal  is  just  the  one  lulapted  to  a 
particular  i)uri)Ose.  It  is  undeniable  that  the  system  of  in-aiid  in  breed- 
ing, continuously  kept  np  in  families  with  the  view  ol*  maintainin^ic  the 
purity  of  their  ''blue  blood."  has  a  tendency  to  weaken  vigor,  type  and 
I'aco  i)repotency,  and  finally  sterility  and  absolute  degeucTacty.  ]\iere 
blood  is  nothing,  if  desirable  qualities  be  not  handed  down.  At  the  same 
time,  pedigree,  in  so  far  as  it  is  evidence  of  the  establishment  of  desir- 
able quahties  and  unquestioned  prepotency,  is  of  tlie  greatest  im])oitance, 
nor  should  it  be,  under  any  circumstances,  lost  sight  of  or  ignore^l.  The 
Ceilings,  £llman,  Bates,  Hammond^  who  almost  created  new  types  of 
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sheep  and  cattle,  and  the  Ohio  breeder,  who  garo  us  the  Poland  China 
swine,  deserve  respect  as  public  benefactors.  Nor  should  tlie  results  of 
their  patient  and  successful  efforts  be  lost,  on  the  one  haud  through  care- 
less subsequent  breeding,  or  on  the  other  through  the  inability  of  the 
farmer  or  breeder  of  limited  means  to  avail  himseU*  of  animals  inheriting: 
the  unproved  blood.  Tlie  aim  of  the  original  English  breeders  was  not 
to  create  "  lines  of  Ixjauty  "  and  to  establish  "  points '^  pleasing  to  eye  or 
touch,  nor  yet  to  breed  animals'  that  only  those  of  plethoric  purse  could 
in  coming  time  bo  expected  to  handle;  but  rather  to  improve  on  the 
breeds  commonly  known,  with  reference  to  the  increased  legitimate 
profits  which  might  bo  deiiA'cd  from  the  sui>erior  products  they  might 
yield  in  beef,  mutton,  milk,  butter,  wool,  &c.  There  would  see'm  to  he 
no  good  reason  for  stopping  at  the  limits  reached  by  those  who  baw 
presented  wonderful  results  in  breeding,  resting  upon  these  results  as 
the  highest  possible  of  attainment.  In  the  form  in  which  Mr.  Joseph 
Harris,  an  intelhgent  American  agricultnrist,  recently  "put  it,"  we  repeat 
a  fact  that  has  caused  no  little  investigation  and  es:i)erimeut«  "Not- 
>\'ithstanding  all  that  science  and  art  have  done,  the  production  of  flesh, 
meat  and  i'at,  is  still  a  very  costly  operation.  To  convert  the  carbon  of 
gas  and  com  into  the  carbon  of  fat  and  butter,  we  have  at  present  to 
submit  to  a  great  loss.  Even  with  our  best  breeds  of  cattle  and  sheqt, 
our  most  experienced  breeders  have  to  submit  to  a  loss  of  at  least  90 
per  cent,  of  the  albuminoids  of  the  food.  In  other  words  if  you  feed  a 
steer  or  a  sheep  a  quantity  of  grass  and  grain  containing  100  pounds  d 
nitrogen,  you  rarely  get  in  the  gi'oss  of  the  animal  consuming  the  food, 
an  amount  of  fiesh,  skin,  hair,  and  wool  containing  10  pounds  of  nitrogen. 
The  other  90  pounds  are  to  a  large  extent  used  to  run  the  machine,  h 
there  no  chance  ibr  improvement  here  If  We  have  the  experience  of  the 
past  and  the  science  of  the  future  to  aid  us.  We  have  not  to  grope  our 
way  in  the  dark  as  BlackeweU  did.  We  know  what  we  want,  and  in  vhat 
direction  to  look  for  it.  Depend  upon  it,  we  shall  yet  have  breeds  of 
cattle,  sheep,  swine,  and  poultry  far  superior  as  meat,  milk,  and  irool 
producers,  to  anything  the  world  has  yet  seen."  But  one  particular 
problem  in  the  breeding  of  the  future  is  here  named ;  there  are  oAew 
tliat  need  not  be  dwelt  upon  in  this  place.  There  is  no  more  reason  for 
breeders  to  stop  where  genealogies  end,  ambitious  only  to  continue  "id 
hue,"  than  for  Amerigo  Vespucci  to  have  continued  the  hugging  of  known 
shores,  because  (Jolumbus  had  discovenid  a  new  world,  leaving  nothing 
further  to  reward  clibrt. 

Xo  class  of  agi'iciiltuiists  more  need  good  animals  than  small  iknnens 
nid  those  canyiiig  on  that  tnic  system  of  farming  which  recognizes 
liversity  as  the  touchstone  of  substantial  success  j  because,  on  deaier 
ands,  and  consecinontly  nan'ower  corntields  and  more  contracted  pas- 
lu'age,  they  can,  wil  ii  ])rofit,  only  raise  animals  that  will  make  the  laig^ 
'ctunis.  While  a  iarinor  at  the  West  may  raise  a  common  herd  at  a 
air  profit,  his  bi-otlior  at  the  East  might  on  the  &«ime  number  of  cattle 
•nfi'or  an  absolute  loss.  Common  cattle  and  improved  breeds,  side  In* 
^mIo,  may  consiune,  rcs])ectively,  the  same  amount  of  food,  but  when  tk 
clling-tiine  comes  the  one  will  carrs'  down  the  balimce  a  tbnrth  heavier 
>'hI  conunand  perha])s  from  a  third  to  a  half  moi'O  iier  pound  on  account 
a  the  superiority  of  its  beef.  He  were  an  umviso  fsui^er  who,  in  the 
ace  ot*  deterioration  in  quality  and  diminishing  yield,  i>ersists  in  sowing 
•  particular  variety  of  wheat  year  after  year  when  it  is  iKXMsible  for  him 
^  '^btain  a  \igoroiis  improveil  vailety,  by  means  of  which  his  protiL* 
uiyiit  be  veiy  materially  enhanced.  And  yet  there  are  very  many  hnn- 
Jr<^is-of  iiiKt  s"'ih  fanners  in  tliis  goodly  land  who  oro  growing  poor 
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witli  their  twelve  or  fifteen  bushels  of  low-grade  wheat  per  acre,  while 
with  more  earefiil  attention  to  their  fields,  and  the  employment  or  varie- 
ties of  seed-wheat  well  known  to  entenirising  cultivators,  they  might 
double  tlioir  yields,  and  much  more  than  double  their  proceeds  on  account 
of  the  inoi-e  marketable  quality  of  the  grain  produced.  No  less  unwise 
is  h(i  who  is  content  to  raise  *'  scmb"  stock,  lean  but  voracious  swine,  and 
tx>arso-wooled  and  thnily-coated  sheep,  having  in  none  pleasure,  pride, 
protit,  or  incentive. 

It  ought  tx)  be  within  the  rpach  of  every  farmer  to  produce  good 
''  gi-ades,"  whatever  the  name  of  the  thorough-bred  animal  with  wMch 
the  cross  is  mstituted,  whether  Ayrshire,  Hereford,  Devon,  Shorthorn,  or 
other  improved  race,  and  by  selection  and  attention  in  subsequent  br^- 
ing,  having  sedulous  regard  for  the  plain  principles  with  which  every 
farmer  should  make  himself  acquainted,  to  bring  up  and  maintain  the 
standard  of  the  cattle  upon  his  farm.  It  is  neither  necessary  nor  desira- 
ble that  the  general  former  should  convert  his  bams  into  breeding  estab- 
lishments, devoting  his  attention  to  breeding  in  "strains''  and  families 
of  a  fancy  sort,  at  the  expense  of  his  legitimate  farming  operations.  As 
illustrative  of  what  a  practical  farmer  may  do  by  starting  his  herd  in  the 
right  way,  and  afterward  managing  it  with  skill  and  prudence,  the  case 
may  be  cited  of  a  gentleman  who,  at  a  Western  cattle-sale  in  1877,  related 
that  in  1868  he  purchased  his  first  Shorthorn  heifer,  for  which  he  paid 
$100.  Since  that  time  he  had  sold  seven  young  bulls  for  $1,065.  At  the 
1877  sale  he  sold  twenty-two  females  for  $3,910,  and  five  bulls  for  $635. 
He  had  still  left  five  young  bulls.  In  nine  years  and  a  half,  as  he  relates, 
the  produce  of  his  one  blooded  animal  numbered  forty-two,  with  twelve 
heifers  to  drop  calves  within  six  months,  and  the  amount  realized  in  cash 
was  $5,610. 

If  the  production  of  beef  or  of  milk  be  the  especial  object,  it  is  within 
the  power  of  the  ordinary  farmer  to  so  improve  his  cattle  that,  for  all 
practical  purposes,  he  is  about  as  well  oft'  as  though  his  herds  claimed 
fiill  descent  fi?om  tne  best  names  in  the  Herds-Book.  The  butcher  is  not 
a  dealer  in  descent  or  families;  nor  will  the  cheese  or  butter  monger  ask 
if  the  products  offered  him  are  from  Ayrshire,  Devon,  or  Shorthorn, 
provided  they  suit  his  market.  The  grazier  wants  cattle  that  will  fee<l 
and  fatten  well,  and  Ids  practical  eye  will  settle  the  value  of  the  animal 
without  reference  to  its  pedigree :  nor  is  he  liable  to  ask  troublesome 
questions  about  "  Buzzaid,"  or  Galloway,  or  '17  blood  that  may  have 
been  filtering  through  generation  after  generation. 

The  case  of  Mr.  Saume,  of  Kellogg,  Iowa,  as  communicated  to  a 
Western  journal,  is  here  in  point.  That  gentleman  in  the  month  of  Feb- 
ruary, 1877,  sold  at  the  Union  Stock-Yards,  Chicago,  sixty-four  head  of 
cattle.  All  of  these  were  two  years  old  and  had  been  stall  fed.  A  por- 
tion were  natives  or  common  stock,  and  the  remainder  half-blood  Short- 
horns. The  former  averaged  1,236  pounds  in  weight,  and  were,  there- 
fore, at  that  age  heavier  than  average  natives.  These  sold  for  $4.65  per 
cwt.,  making  an  aA  erage  of  $57.40  per  head.  The  half-blood  Shorthorns, 
on  the  other  hand,  weighed  1,666  pounds,  and  sold  for  $6.50  per  cwt.,  or 
an  average  of  $108.29  per  head.  This  was  a  difterence  in  fkvor  of  the 
grades  of  $50.82  per  head ;  and  the  remark  accompanies  the  statement, 
that  at  the  Union  Stock- Yards,  where  cattle  are  sold  on  their  merits, 
the  grades  conmiand  from  one  to  three  cents  per  pound  more  than  the 
best  natives.  This,  for  the  reason  that  the  offal  of  the  improved  stock  is 
smaller  in  proportion  to  gross  weight,  and  the  carcass  proportionately 
heavier  in  those  parts  which  are  most  valuable,  having  less  bone,  shank, 
and  unsalable  gristle,  with  more  loin,  steak,  and  jiucy  roast. 
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THE  DAIRY  INTEREST. 

The  laet  rnuHt  not  be  lost  sight  of  that  good  qualities  may  be  bred  oirf. 
or  at  least  materially  impaired.  All  practical  breeders  know  that  the 
niillviiijLj:  qualities  of  some  of  the  Shorthorn  families  have  been  to  a  con- 
siderable extent  weakened  through  breeding  processes,  so  that  in  some 
quarters  they  are  avoided  by  those  who  desire  profit  Irom  milk  as  well 
as  IVoni  steor-raising.  And  yet  it  is  known  that  in  England  this  race  is 
hi.dily  ])rized  for  the  milk-producing  quality,  and  that  ttie  original  Bates 
herd,  the  <lescendants  of  which  in  tliis  country  command  fabnlons  prices, 
wa^s  ke])t  together  as  a  dairy  herd,  unsurpassed  in  its  milk  and  butter 
])ro(lu('e,  and  yet  here  the  Shorthorn  is  usually  looked  upon  as  an  auimal 
for  bc^ef ;  and  tlie  impression  prevails,  more  generally  tlmn  it  ought,  that 
beefinaking  and  milk-producing  are  not  compatible  in  the  same  auinud— 
a  conclusion  tliat  is  to  be  demonstrated.  "By  some  singular  means,'' 
says  tlie  National  Live  Stock  Joumal,  "many  breeders  in  fiite  days  have 
come  to  place  a  low  estimat<^  upon  the  milking  qualities  of  their  cattle. 
*  *  *  To  ^ct  thtj  ealf,  and  feed  uj)  the  dam  for  show  as  quickly  as  pos- 
sible, has  V>een  their  rule.  And,  besides  this,  there  has  been  an  ahno^ 
universal  carel(»ssness  in  the  selection  of  crosses  to  i)erpetaate  and  de- 
velop the  milking  capacity  of  the  animals.  If  the  bull  were  a  EirUer- 
iiigt(m  or  a  Kose  of  Sharon,  a  Duke,  an  Oxfonl,  a  Booth,  or  some  other 
strahi,  whose  pe<ligi*ee  happened  for  tlie  time  to  be  fancied,  no  qnesdoo 
was  asked  as  to  whether  his  sire  or  dam  were  of  a  milking  or  non-milk- 
ing family,  and  thus  the  gixiiit  body  of  Shorthoni-owners  drifted  avay. 
gradually  but  surely,  from  the  tnie'standards  of  excellence."  The  writer 
continues  (alYer  obsi^ning  that  the  condition  of  the  Shorthorn  cow  that 
makes  her  a  poor  milker  is  a  i)urely  artillcial  one):  "The  time  is  nesff at 
hand  when  breeders  of  Shorthorns  will  be  compelled  to  pay  more  atten- 
tion to  milking  qualities — when  it  will  be  said  of  an  animal  that  her  dan 
ma<h^  so  many  pounds  of  butter  in  a  given  time;  the  dam  of  the  sire 
gave  so  many  thousand  jjoundsof  milk  within  the  season,  and  the  grand- 
sin^  was  the  sire  of  tlu^  fnst-prize  milk-cow  at  such  luul  such  fairs— tlie 
first  among  a  hundred  (*ntnes.  *  *  •  Farmers  have  no  use  for  cows 
that  siini)ly  raise  a  calf.  They  require  a  cow  that  will  raise  a  big,  stoat 
calf,  and  more  than  pay  for  their  kcci)  besides  at  the  i)aiL  This  is  the 
kind  of  (row  the  bivc<lers  of  Shorthorns  must  i)rovide,  and  when  it  comes 
to  be  generally  known  that  Shorthorn  cows  will  do  this,  the  demand  for 
them  r.inong  plain,  practical  fanners  will  suii)rise  the  most  saugaiue.'^ 

Mr.  Talcott,  of  Kome,  N.  Y.,  who  has  been  secretary  of  a  cheese-fac- 
toiy  in  which  the  milk  of  GOO  cows  was  iu>ed,  says  that  the  best  of  the 
number  was  a  grade  IShorthorn ;  and,  taking  the  figures  of  a  given  month, 
the  cows  averaged  a  tiille  over  twenty  pounds  of  milk  each  daily. as 
flclivcicHl  at  the  factory,  but  this  was  little  moix>  than  half  what  va* 
])rodiu*ed  from  a  <lairv'  of  gra<le  {Slunlhonis,  bred  for  the  S|iecial  object 
of  iLiilk.  This  gentleman  prefers  to  use  the  IShorthorn  bull  on  the  Jen*)' 
cow  to  produce  a  g(M)d,  rich  milker  for  family  or  dairy  par|Joses.  He 
rdcrs  also  to  tlu^  unlortunate  fact  above  alluded  to,  that  some  Shorv 
horn  breedcis  have  fed  their  animals  too  high  for  all  ])ractical  pmiKwe* 
of  bleeding  strong,  healthy  animals;  and  that,  as  one  oonseqaence,  the 
milking  qualities  of  their  herds  have  l>een  very  much  impaired.  He 
cites  a  fa<*t  no  less  patent,  that  "the  breeders  of  Jerseys  axe  now  firilow- 
ing  tli(»  breeders  of  Shorthorns  in  producing  iancy  animals  with  ^ solid 
(»olors,'  for  sale  at  laigci  pri(;es,  \\'ithout  regaixl  to  milking  qn^ties.^  It 
is  obvious,  therefore,  that  the  course  pui-sued  by  some  breeders,  or  per 
haps  "  traders,'-  in  breeding  the  milking  properties  oat  of  Hbe  Shoortlion 
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race  is  one  destmctive  of  their  individual  interest  in  tlie  end.  K  it  be 
design^l  to  breed  for  beef  only,  their  system  will  suffice  for  the  grazier 
and  the  stock-markets ;  but  for  that  large  class,  which  constitutes  the 
m^ority  of  American  farmere,  that  expects  profit  from  the  cow  in  addi- 
tion to  that  derived  fix)m  her  calf,  this  is  not  sufficient;,  and  there  re- 
mains the  desideratum  of  an  evenly -developed  animal.  It  is  not  a  pur- 
pose of  this  paper  to  discuss  breeding  problems,  and  the  propriety  of 
crossing,  as  suggested  by  Mr.  Talcott,  is  simply  mentioned  here.  Among 
many  breeders  in  this  country,  we  are  aware  that  there  is  rather  pro- 
found disgust  for  crossing  thorough-bred  races.  The  fact  is  in  this  place 
sought  to  be  made  prominent  that  the  first-class  animals  with  which  we 
seek  to  raise  the  standard  of  our  native  lienls  should  be  such  as  to 
recommend  themselves  to  the  general  fanning  community  for  profit,  and 
to  the  purchasing  community  for  excellence  of  produce.  The  meat  in- 
terest is  not  the  only  one  to  be  subserved  in  connection  witli  our  herds, 
large  as  that  interest  now  is,  and  great  as  is  the  ])romise  of  the  enlarge- 
ment of  its  demands  in  the  near  future.  Nor  may  farmers  l>e  expected 
to  "bother"  over  races  of  animals  for  si)ec!ial  purposes.  The  want  is  a 
"  general-purpose  "  animal. 

The  dairying  interest  is  one  of  vast  and  increasing  magnitude.  Its 
rapid  gi*owth  in  the  East  will  be  equaled  and  surpassed  in  some  of  the 
adapted  States  of  the  West.  In  1840,  in  the  great  dairying  State  of 
New  York,  the  entire  dairy  product,  including  milk,  butter,  and  cheese, 
in  value  amounted  to  a  little  less  than  ten  and  a  half  million  dollars, 
and  in  all  the  States  to  about  thirty -four  millions;  but  in  1869,  accord- 
ing to  the  census  of  1870,  the  milk  and  butter  produce  in  New  York  alone 
reached  the  value  of  fifty-seven  millions,  and  including  milk  one  hun- 
dred millions.  But  in  the  city  of  New  York,  in  1870,  the  total  value  of 
milk,  butter,  and  cheese  received,  according  to  the  daily  reports  of  the 
Board  of  Tirade,  was  over  fifty-five  and  a  half  millions.  Coming  west- 
ward, we  find  that  in  the  single  dairy  product  of  cheese  the  State  of 
Illinois  advanced  her  ^^ield  sevenfold  between  1870  and  1874. 

Less  than  ten  years  ago  (in  18G0)  Commissioner  D.  A.  Wells  estima- 
ted the  value  of  the  dairies  of  the  United  States  at  $400,000,000.  In  a 
paper  read  before  the  National  Agiicnltimil  Congress  at  Phihuleli)hia 
in  1876,  Prof.  X.  A.  Willard  thought  it  much  within  the  truth  to  state 
the  value  of  the  products  of  the  farm  dairies  for  that  year  at  $000,000,- 
000,  illustrating  the  force  of  these  figures  by  the  comparison  that  in 
18G0  the  total  products  arising  from  agriculture  in  the  United  States  was 
estimated  at  81,800,000,000 ;  so  that  the  dairj-  iarms  of  the  United  States 
in  1870  proiluced  a  sum  equal  to  one-third  the  value  of  the  entire  pro- 
ductions of  agriculture,  in  all  its  branches,  in  1860.  The  butter  product 
of  the  United  States  at  this  time  may  salely  be  put  at  1,000,000,000 
pounds,  and  that  of  cheese  at  300,000,000.  The  exports  of  djiiry  pro- 
ducts in  1876  were:  butter,  10,593,968  pounds,  value,  $2,230,469;  cheese, 
104,041,108  pounds,  value,  $14,069,391;  condensed  mUk,  $118,590,  aa 
against  the  following  in  1870:  butter,  2,019,288  pounds,  value,  $592,229; 
cheese,  57,296,227  pounds,  value,  $8,881,934 ;  condensed  milk,  none. 

In  view  of  the  refiigerative  processes,  which  have,  withui  the  last  two 
years,  created  our  foreign  trade  in  meats,  it  is  not  easy  to  estimate  the 
possibilities  of  our  coming  foreign  transactions  in  fresh  butter.  What 
then  of  the  importance  of  the  dairj'  properties  of  the  several  breeds  of 
cattle  through  which  our  common  stock  is  sought  to  be  improved!  In  the 
Western  States  the  Shorthorn  race  appears  to  be  by  far  the  most  popu- 
lar, and  the  gi-eatest  amount  of  "  talking  '^  is  in  their  behalf.  But  in  the 
West,  with  its  large  area  of  pasturage  and  cheap  lands,  the  dairying  in- 
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terosi  must,  in  llio  eoiirso  of  things,  f?row  into  now  nntkought-of  im- 
portance. 

In  a  ])a|)or  rea<l  beforo  the  brooder's  convention  at  Marshalltown, here- 
tofore aUuded  to,  Dr.  Slevenson,  of  Indiana,  indicated  the  feeling  which 
is  steadily  <j!^x)winjr  at  the  West  in  reganl  to  tlie  daiiying  interest,  tk 
climate  of  the  Western  States,  their  cei^eals  and  gi'asses,  the  freedom  from 
disease  of  the  cattle,  the  nniltiplied  lines  and  cheap  mode  of  transporta- 
tion pouitin^  to  dairy  products  as  sources  of  wealth,  &c  A  large  porticm 
of  the  butter  and  cheese,  says  Dr.  Stevenson,  in  the  leading  Western 
markets,  in  Chicago  and  Saint  Louis,  ai*e  manufactured  north  of  the  Ohio 
Eiver,  and  a  considerable  portion  hi  the  Middle  States.  The  increased 
attention  to  these  pix)du<?ts  gi-owing  abroad  will  demand  larger  ex|K)ns. 
The  West,  he  thinks,  has  not  cx)ntributed  its  share  to  the  already  large 
exportation  of  the  produce  of  the  cow,  nor  sufficiently  shared  its  profits. 
For  exami)le,  Iowa  has  a  larger  number  of  milch-cows  than  any  other 
Westi^ni  State  except  Illinois  and  Qhio,  and  of  the  Eastern  StiitesonlT 
New  York  and  Pennsylvania  exceed  her.  The  number  might  well  be 
doubled.  The  total  value  of  i)roducts  of  the  heitl  in  that  State  in  1870 
was  8»iC,8()0,000;  five  years  after,  or  in  1875,  the  pitxluce  increased  to 
84L\G29,039.  In  1870  there  were  309,811  milch-cows,  producing  27,512,179 
pounds  of  butter,  1,087,741  i>ounds  of  cheese,  and  088,800  gallons  of  milk 
sold.  In  the  following  half  decade  the  cows  increased  in  number  303,712; 
increase  hi  pounds  of  butter,  10,350,301;  increase  in  cheese,  estimated  at 
500,000  pounds,  and  gallons  of  milk  sold,  13,010,000 — an  incrt^ase  in  the  value 
of  the  dairy  products  in  ti ve  years  of  nearly  $5,500,000.  Mr.  John  Stewart 
introduced  reex^ntly,  at  Maucht^ster,  m  tliat  State,  the  manufactm^of 
butter  by  the  creamery  system,  which  has  proved  an  unusual  sncoess 
for  an  ex])eriment.  In  1875  he  manufactured  00  tons,  or  132,000  poonds 
of  butter,  most  of  which  was  sold  at  highly  remunerative  prices  ui  the 
Saint  Louis  market.  This  gentleman's  butter  took  the  largest  prizes  at 
two  successive  Missouii  State  fairs,  and  was  awarded  the  gold  medal  at 
the  ( -entenuial  Eximsition  for  the  best  butter  exhibited  in  June.  Refer 
ling  again  to  Dr.  Stevenson's  pai)er  the  question  of  profit  possible  of  at- 
tainment in  the  West  through  attention  to  mUking  proi)erties  of  cows  is 
very  lucidly  discussed.     He  says : 

Feed  a  cow  on  a  peck  of  corn-meal  ami  twenty  poundB  of  liay  per  day.    Upon  tl» 
she  will  <lo  well,  and,  if  a  drat-rate  cow,  will  ^ive  six  f^allonH  of  milk  a  day.    I  «tD 
take  two  cows,  the  owners  of  which  are  neighbors,  one  a  two-yoar-old  heifer  fttw 
which  seven  ponnds  of  butter  are  made  weekly;  the  mother  of  chii»  makes  fifteen 
pounds  a  week.    The  heifer  has  now  been  milked  ei^ht  months,  and,  ahhongh  iMit  p^- 
m^  s<i  much  milk  as  at   tirst,  makes  her  seven  pounds  of  butter.    At  thin  ratr  dht*  hat 
miule  in  the  lirst  eight  months  2*24  pounds,  at  *25  cents — or^Tii).    Thin  heifer  has  bven 
well  kept,  and  has  a  heifer  calf  that  cannot  he  b<m<>;ht  for  piO,  which,  addoti  to  the 
butter  value,  makes  J7().    A  two-year-old  steer  of  t]ie  best  qnaUtv.  and  kqii  in  like 
manner,  will  weigh  1,400  |K>undH,  at  S^  per  ewt.,  or  $70;  that  is,  $35  per  year  fw  hi* 
keep.    Whilst  the  heifer,  with  the  addit ion  of  the  lalM)rof  making  the  butter,  gives 8*6. 
A  peck  of  meal  and  twenty  fioumls  of  hay  a  day  will  keep  a  cow,  and  is  worth,  in  low* 
about  11  cents,  or  $3.30  a  month.     Weight  of  foo<l  in  eight  montlis,  8,100  ]Mmuds.    Fif- 
teen pounds  of  butter  a  week,  or  480  pounds  for  eight  mtrnths,  brings,  at  :k>  eeuts,  $l:)0< 
Diflerence  in  weight  of  i>ro<lact8,  7,(){*0  i)ounds;  dill'enineo  in  vahie,  $^.70.    To  add 
the  value  of  a  good  croj)  would  increase  it  to  $103.70.    A  uuinlH'r-oue  steer,  of  tho  U*t 
breed,  a  Shorthorn  or  a  Hereford,  as  well  kept  as  the  cow,  will  weigh,  at  four  j^can 
old,  2,000  pounds;  worth,  at  b  cents,  6100,  or  $*^)  a  year  for  keep.    The  fowl  in  thi« 
case  is  supposed  to  be  the  same.    The  annual  result  is.  thei-efon*,  ^'^-70  in  favor  »if  the 
cow.    Subtract  labor  and  still  there  is  a  large  margin  in  favor  «rf  the  etiw.    There  ii 
still  larger  profit  in  converting  the  milk  into  cheese  and  butter.    This  de]ieiKbt  much, 
however,  on  the  skill  employed  in  manufacturing  the  two  articles.    There  is  a  greater 
dificrence  in  the  [irice  of  comnum  butter  and  the  Ix^st  than  iu  the  varieties  uf  cbefssr: 
for,  while  fuvt -class  butter  in  the  larger  markets  sells  at  45  cents  and  the  fancy  urtirle 
ven  very  much  higher,  the  largest  mass  of  butter  manufactured  aeUa  at  an  average  of 
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20  cents  per  ponnd.    Showiiig  tbat  a  better  class  of  butter  in  larger  stipply  would  com- 
mand an  intennediate  higher  price. 

At  one  time  there  was  a  prejudice  in  Eastern  markets  a<?ainst  Western 
butter  and  cheese  that  is  rapidly  disappearing::,  and  usunlly  the  creamers'^ 
and  factory  brands  of  Wisconsin,  Michigan,  Illinois,  and  Iowa  command 
quick  sales  at  remunerative  piices.  It  is  sufficient,  therefore,  to  say,  in 
closing  this  branch  of  the  sidiject,  that  the  breeding  interest  must  take 
stroni;^  an<l  serious  cognizance  of  the  needs  of  the  growing  daiiy  industry 
if  it  would  keep  pace  with  the  march  of  events. 

THE  BEEF  EXPORT  TRADE. 

Tlie  exiK)it  trade  of  this  country  in  meats  has  already  been  alluded 
to.  Its  development  and  steady  increase  have  been  remarkable,  and 
were  perhaps  wholly  unlooked  for  less  than  three  years  ago.  England 
has  for  some  years  imported  large  numbers  of  cattle  and  great  quantities 
of  carcass-beef  from  the  Continent  to  supply  her  deficit ;  but  that  these 
could  be  transported  across  the  Atlantic  without  injury  or  deterioration 
was  hardly  to  be  hoped.  Nevertheless,  the  ingenuity  of  some  of  our 
^enterprising  dealers  has  made  it  both  possible  and  profitable  to  them- 
selves as  weU  as,  by  the  quality  of  their  exi)ortations,  satisfactory  to 
English  buyers.  The  first  shipment  of  American  beef  was  made  to 
England  by  Mr.  Timothy  C.  Eastman,  of  New  York,  in  October,  1875. 
The  history  of  the  enterimse,  and  the  methods  adopted  to  insure  success 
by  Mr.  E.  and  others  who  entered  into  the  business  after  his  first  v^en- 
tores,  are  given  in  the  Annual  Report  of  the  Department  of  Agiiculture 
for  1876,  and  need  not  now  be  more  particularly  referred  to. 

English  authority  makes  the  statement  that  most  of  the  Uve-stock 
from  America  is  superior  in  quality  and  condition  to  that  imi)orted  from 
Holland  and  other  parts  of  the  Continent,  and  that  there  is  a  juiciness 
and  fiavor  about  the  beef  and  an  equal  distribution  of  fat  and  lean  that 
are  not  wholly  attainable  except  through  the  Americiin  system  of  lull 
grazing.  The  British  farmer  is  compelled  to  resort  for  fattening,  in  a 
great  measure,  to  cultivated  roots  and  prepared  food,  and  largely  to  oil- 
cake. In  this  country'  *'  grass  is  kiug^"  and  American  cattle  ai-e  "  forced" 
only  when  com  and  fodder  are  fed  preparatory  to  marketing.  It  hanlly 
seems  probable  that  any  other  countrv'Ciin  successfidly  compete  with  the 
cheap  and  luxuriant  pastmiige  of  the  United  States  in  a  degree  sufficient 
to  inteifere  with  the  now-estabhshed  meat- trade.  An  attem])t  has  been 
made  to  create  a  business  in  canned  beef  to  supply  British  markets,  but 
there  is  a  lack  of  "toothsomeness"  about  beef  in  this  form  that  does  not 
t^atist'y  the  bwf  instiiuits  of  the  English  i)iiblic,  even  among  the  poorer 
classes.  Tlie  idea  has  l)een  enteitained  of  importing  beef  from  the  great 
ranges  of  AiLstialia,  and  large  sums  have  been  expended  in  the  experi- 
ment ;  but  the  great  ocean  distance  to  be  traversed  and  the  wann  lati- 
tudes intervening  seem  to  preclude  the  ho])e  of  success,  for  ui  order  to 
get  the  beef  to  England  it  must  be  thorouglily  frozen.  Even  aniviiig 
fresh  the  excellent  qualitj'  of  the  meat  is  not  long  enough  retained  after 
the  thawing  process  to  make  it  a  paying  investment  at  the  butcher's 
stall.  On  the  other  hand,  by  the  Ameiican  refrigerative  process,  the 
meat  is  not  fi'ozen,  but,  on  account  of  exposure  to  fresh  ciUTentsofair 
thitmgh  the  compartments  in  which  it  is  placed  and  remaining  in  a  fixed 
|M)sitioii  for  from  thirteen  to  fifteen  days,  the  quality  is  improved,  and 
[t>  st'aMining  by  hanging  makes  it  even  better,  it  is  alleged,  tliaji  the  fresh 
pnxlucts  on  sale  ui  the  English  market. 

It  is  intei-esting  to  consult  the  statistics  of  this  newly-<ieveloped  trada 
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Li  the  fiscal  year  of  1876,  ended  June  30,  there  were  exported  from  the 
United  Statrs  live  eattle  worth  81,110,703;  salt  beef,  $3,18C,;5(U:  sbcf^ 
8171,101 ;  fivsli  beef  (from  October,  1875,  date  of  first  Hhipment),8iUlU(Hi. 
In  1877  the  export  of  live-stock  (t;attle)  to  Gre^it  Britain  was  8«>40,829; 
salt  beef,  81,200,000;  sheep,  822,578;  fix>sh  imittou,  830,480;  fresh  liet-f, 
8-1,522,523.  in  one  year,  therefoi-e,  and  that  the  second  of  the  experi- 
ment. Great  Britain  *  alone  purchased  of  ns  84,589,003  worth  of  tiresh 
meats.  A  eompaiison  of  oiir  total  meat  exiiorts  of  all  kinds  for  three 
years,  as  appears  from  the  annual  n^ports  of  the  Uuited  States  Bureau 
of  Statistics,  is  as  follows:  Total  in  1875,830,217,170;  1870, 84y,592,.S;U; 
1877,  807,558,750,  an  inci-ease  in  two  years  of  828,071,582.  This  trade  it 
is  beUeved  will  be  followed  in  time  by  increased  exports  of  mutton,  and 
to  some  extent,  i)erha])s,  of  li-esh  pork. 

The  peoi)le  of  Eiuope  are  not  ^reat  consumers  of  pork,  of  which  we 
are  by  far  the  hirgest  prcnlue^rs  on  the  face  of  the  earth.  And  as  long 
as  everj'  man  in  this  country  thinks  he  can  alibrd  to  raise  a  pig  cheaper 
tlian  he  can  a  steer  or  a  sheep,  the  pi^  is  destined  to  be  popular,  and  we. 
ourselves,  the  larfjest  consumers  as  well  as  producers.  Mutton  ho^  n«t 
been  as  jmpular  an  aiticle  of  fooil  in  this  country,  in  comparison  with  pork 
and  beef,  as  hi  Eur()i)e,  whatever  it  may  ]>rove  to  be  in  the  future;  and 
thousands  of  sheej),  it  will  be  remembered,  were,  in  the  subsidence  of  the 
wool  fevei*  in  the  West,  slau.j^hlered  for  their  i>elts  only.  If  a  market  is 
aflbrdeil  lor  our  mutton  there  can  Ik^  no  backwardness  in  the  supply  of 
as  excellent  a  (piality  as  can  be  i)roduced  in  any  of  the  sheejv walks  of 
the  world.  It  has  been  wisely  su<j:gested  that  England  will  not  look  to 
America  for  beel"  for  her  laboring  classes,  who  must  perforce  live  cheaply, 
but  will  demand  b(»ef  of  a  superior  quality  for  the  large  class  in  that 
country  who  arii  able  to  pay  for  it.  Poor  beef  could  And  no  market  in 
that  land  of  b(»ef-eaters.  Nor  is  it  phiin  that  it  would  pay  AjneriGan 
dealers  to  ship  a  ]K)or  animal  or  a  ])Oor  carcass.  If  tJiere  is  a  diffeien(« 
of  from  one-fourth  to  one-half  as  Ixjtween  common  and  well-bre<l  cattle 
in  ouj'  home  mark<'ts,  which  difference  in  most  cases  settles  the  question 
of  either  profit  or  actual  loss  for  raising  the  animal,  then  certainly  tlie 
8upera(lde<l  ex]Kaise  of  shipment  across  the  ocean  would  not  fiivor  the 
experiment  of  raisin^r  poor  (tattle  for  a  fomgn  market.  In  estabUshingthe 
exi)ort  trade  it  has  hi'ou  ass(»ite(l  that  the  enteriirising  gentlemen  who 
have  been  it^j  promoters  have  i^xercised  somid  discretion  in  shipping 
carcasses  of  excellent  <piality.  It  is  this  fact,  indi^,  that  maket}  the 
trade  possibles  and  j^ives  to  American  beef  a  rejmtation  of  equality  with 
the  lionie  product,  or  i*ven  superitH'ity  to  a  large  class  of  it,  opi'uingtor 
our  protlui'l  a  l:ir.u(*  and  constantlv  ineivashig  mai'ket.  It  is  quite  cer- 
tain l!i:'t  tlii'  wild  herds  of  Texjife  cannot  supply  the  demand  for  this 
exi)()rl  t  WAiv,  if  it  sliouhl  grow  to  uuich  largerjiroportion  it  is  evident  that 
tile  ^rra/iii.n"  I'c^ions  of  the  West  nmst  meet  it.  liut  asacouditiou  precedent 
the  stan<l;ir<l  of  the  coinnion  stock  must  be  raised,  and  systems  of  teed- 
iii^r  1h/  ;i«l:i])ied  to  secure  the  best  quality  of  cattle  at  the  least  outlay. 
All  additional  incentive  to  the  iin])rovement  of  our  henls  exists  in  thefiiet 
that  our  own  peoph^  as  th(\v  become  more  accustomed  to  what  is  excel- 
lent and  4h»sir;ible  as  a  beef  product,  will  be  larger  <M)nsumer8  of  it,  to  the 
ultimate  (exclusion  of  that  which  is  inferior. 

CONCLUSTOX. 

'fherf  is  •►Towiiig  activity  in  the  live-stock  interest  at  the  West  In 
Iowa,  SI  rounties  rejioit  to  the  secretaiy  of  the  State  Agricaltditl 
Society  th('  possession  of  herds,  large  and  snmU,  of  improTed  InoedS) 
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Shorthorns;  and  West  Liberty  is  becoming  noted  for  its  breed- 
as  and  live-stock  sales.  Within  a  radios  of  a  few  miles  lh)m  that 
lere  are  more  than  600  head  of  thorough-bred  Shorthorns,  held 
verage  of  $300.  In  Illinois  it  is  stated  by  Hon.  W.  C.  Flagg,  in 
►ort  of  the  State  Agricultural  Society  for  1876,  that  the  number 
Dugh-bred  cattle  is  very  large,  nine-tenths  of  them  being  Short- 
md  the  remainder  Jerseys,  Devons,  Herefords.  and  Ayrshires, 
,t  a  considerable  proportion  of  the  common  cattle  of  the  country 
i  parts  of  the  State  have  now  an  infusion  of  the  blood  of  the  vari- 
rough-breds.  The  stock  interest  of  the  West  has,  in  the  National 
ock  Journal,  published  in  Chicago,  a  very  eflBcient  and  conscien- 
:pouent  and  advocate.  In  the  work  of  disseminating  reliable  and 
isidered  information  on  its  specialty,  it  is  ably  seconded  by  jour- 
character  in  several  of  the  Western  States.  The  impulse  given 
journals  and  the  agricultural  press  generally,  in  connection 
e  various  State  breeders'  associations,  composed  usually  of  sub- 
farmers,  is  apparent  in  the  annually  increasing  attention  given 
introduction  of  the  better  class  of  animals  upon  the  farm.  The 
8  of  the  journals  mentioned  are  constantly  presenting  weU-sub- 
-ed  examples  in  proof  of  the  assertion  that  it  does  not  pay  to  raise 
Lon  animal  on  the  farm.  To  some  of  these  we  have  taken  the 
to  refer,  in  confirmation  of  views  expressed  in  this  article.  So 
fhly  impressed  was  the  Iowa  State  Breeders'  Association  as  to 
•ortance  of  directing  more  general  attention  to  the  subject  of  good 
g  by  presentation  of  facts  and  arguments,  that,  at  its  last  meet- 
ras  resolved  to  hold  a  local  convention  in  each  Congressional  dis- 
the  State  at  least  once  a  year.  And  this  resolution  has  already 
it  in  practical  operation,  the  convention  for  the  second  district 
been  held  at  MonticeUo  very  recently. 

*liny  Nichols,  of  West  Liberty,  a  breeder  well  known  in  the  West, 
statement  in  April,  1877,  of  what  results  might  be  attained  by 
mdling  of  common,  grade,  and  thorough-bred  cattle,  respectively. 
5  prices  are  those  of  the  Chicago  market  in  1877.  The  "results" 
allows :  Common  cattle,  3 J  years,  average  1,400  jwiinds,  fS>  4^  cents 
803;  grades,  ^-blood  cattle,  3  years,  average  1,600  pounds,  ^ 
s.  $84 ;  thorough-bred  cattle,  3  years,  average  1,800  pounds,  ^  6 
08.  Heni^e,  with  the  same  handling,  the  difference  in  price  of 
over  common  cattle  would  be  $21,  and  of  thorough -bred  over  com- 
ttle,  845.  But  by  the  common  method  of  bad  handhug  he  esti- 
hat  we  only  get  an  average  of  $40  per  bead  for  our  cattle,  turned 
?  to  live  years.  According  to  the  biennial  census  of  Iowa  in  1875, 
ere  2,075,243  head  of  cattle  in  the  State.  Su])po8ing  that  one-fifth, 
400,000,  were  "  turned "  or  sold  each  year,  Mr.  Nichols  shows 
ouUl  be  gained  by  the  State  through  the  substitution  of  grades 
•i-ough-bred,  and  the  proper  handling  of  them,  over  common  cattle 
iandle<l : 

common  cattle,  common  handling,  at  $40 $16, 000, 000 

common  cattle,  good  handling,  at  $63  25, 200, 000 

gra<les,  .^bloods,  good  handling,  at  $84    33, 600, 000 

thoroughbreds,  goo<l  handling,  at  $108 43, 200, 000 

»f  good  over  bad  handling,  common  cattle 8, 800, 000 

>f  gi-adcs  over  common  cattle,  good  handling 8, 400, 000 

\i  tboix)ugb-bred8  over  common  cattle,  good  handUng  18, 000, 000 

)X  thorough-breds,  with  good  handling,  over  conmion 

^  as  commonly  handled 27,200,000 
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"  tTrniitiii-j:,"  says  Mr.  Nichols,  "that,  as  now  Imndlcd,  common  cattle 
pay  (»xi)0]is(»s,  tlu^  dilTereiu^e  as  shown  iibovo  would  be  mostly  net  profit; 
niilkinj^^a  not  annual  i)rofitof  over  $20,000,000  to  the  farmei's,  and  ronse- 
qm?]it!>  to  th(»  State  of  Iowa,  a  profit  snllicient  to  soon  wiiw  out  tlie 
mortgages  on  our  real  estate,  and  make  lis  independent  and  prosi)eroas 
beyond  eahndat  ion." 

This  article  may  be  concluded  by  reference  to  a  very  eouvincinir  prac- 
tical ar*xument  as  to  tlie  difference  between  prrades  and  natives  as  piy- 
sented  by  the  Broaddus  st(»ers.  We  condense  from  the  facts  as  editori- 
ally stated  in  the  National  Live-Stock  Journal  of  Maixili,  1875. 

At  one  of  his  sales,  Mr.  Keuben  Broaddus,  a  largo  breeder,  of  Varna. 
111.,  sold  112  ;zmded  steers,  12  of  which  averaged  2,063  ]K>uniLs,  and  the 
others  1,720  i)ounds.  The  pnce  i-eceived  was  0  cents,  or  1  to  IJ  cents 
more  than  the  price  of  best  natives.  They  aggregated  196,396  pbonds. 
and  all  being  ^  years  old,  he  received  83,507  for  each  year  they  were 
kept.  As  natives  would  have  l>een  kept  four  years,  or  one  year  lonjrer, 
to  luwe  been  made  fully  rii)e,  he  saved  one  year's  keep,  or  83,507,  aud 
they  sold  for  82,9-16  more  than  the  same  number  of  iK>unds  of  choice 
natives  would  have  brought  him,  the  two  items  amounting  to  $CJ>43. 
The  natives  kept  until  four  years  and  forced  woiUd  8till  have  weighed 
fully  too  pounds  less  than  these  grades,  which,  at  5J  cents,  woidd  haw 
made  an  additional  difference  of  85.50  per  steer,  and,  on  tlio  113  head, 
therefore,  $610.  Addmg  this  to  the  86,453,  we  have  87,069,  or  in  round 
numbers  87,000,  as  the  difference  in  Mr.  Broaddus'  tavor  on  the  112  grade 
steers  over  what  he  wouhl  have  made  had  they  been  choice  natives, « 
over  861.50  on  each  steer ;  almost  as  much  as  the  native  steer  will  seO 
for.  This  sale  wa.s  made  on  the  place,  and  the  i)urchascr,  Rlr.  Holder- 
man,  took  the  steers  to  Chicago  and  sold  them  in  open  market  at  (^ 
cents  per  pound^  and  on  the  same  daj',  and  under  precisely  the  same  in- 
fluence, the  choicest  natives  were  only  worth  5J  cents  i>er  pound,  and 
native  steers  of  average  excellence  but  4i  cents.  Mr.  Broaddus  shortK 
after  made  a  second  sale  of  70  steers  at  the  same  price,  or  182  gradoil 
steers  within  60  days  at  6  cc»nts  per  pound,  realizing  $19,058.  Along 
with  these  he  raised  one  native  steer,  of  which  he  si>eak8  as  follows: 

To  iiAsiHt  you  in  coniparinjj  the  relative  lueritH  of  gjades  and  natives,  I  will  give  yon 
my  ex])('rieuce  in  tocdinL;  a  native  steer  a]ou<i;  with  crados.  •  *  •  j  hadonenatiT* 
Kteer.  I  thought  when  he  was  two  years  old  that  lie  was  quite  good  for  a  native.  I 
le<1  hiiu  Just  a.s  I  did  my  grades,  and  when  I  delivered  my  stock  to  Mr.  HoldenDin 
thi>  native  was  over  four  years  ohl,  that  is,  one  year  older  than  the  grikdeSj  and  lie 
weighed  l,(>4l)  pounds.     I  certainly  did  my  best  with  liim. 

iMr.  llolderman  stated  that  he  could  well  affoixl  to  pay  about  IJoentB 
per  pound  more  for  grades  than  for  choice  natives.  On  these  facts  the 
>''ational  Jouinal  bases  the  foUowing  forcible  comparisou: 

sow,  lot  us  su|)i)os(>  that  (m(>,  of  Mr.  Hroaddus'  neighbors  raises  nativeSyandgt^tetbe 
^\tra  ones  that  hi^  can  bring  up  to  l,()4()  pcmnds,  and  turns  off  IS2  of  them.  If  mariiet 
»rices  remained  whei*e  tliey  are,  this  neighbor,  in  twelve  years,  xsriW  have  tnrne*!*'' 
hree  h)ts  of  steers  which  will  have  brought  him  in  the  aggregate  ^0/294.^0,  or f^^ 
rach  of  the  twelve  yeai's  §3,'.jr)7.00.  Mr.  Broaddus  in  the  mean  time  raising  fcndn 
vhich  at  three  years  average  l,7:i2  pountls,  and  sell  for  0  cents  per  ponnd,  will  have 
klHuhI  oil  four  lots  in  twelve  yeara,  bringing  him  f^f^fi2o.'2ii,  or  $G,3U4.38  per  year  f* 
ach  of  the  twelve  years.  In  "other  wonts,  Mr.  Bn)addus,  by  keeping  grades  and  wnly 
he  same  number  of  head  at  a  time,  would  only  lack  $411.42  per  year  of  having  an  ifi- 
•ome  double  that  of  his  neighbor  keeping  natives.  And  the  fiimres  are  still  fnrtbf 
nstnietive;  for  Mr.  Broaddus'  neighbor  in  the  Mvelve  years  wul  have  turned  off  i»*» 
lead  of  steers,  and  made  $;^'),354  less  money  than  Mr.  Broaddus.  It  is  plain,  tlwr^ 
*"^'e,  that  it  would  recpiire  nearly  $G5  per  head  on  his  546  steers  to  bring  hbincdV 

'to  thai  of  Mr.  Broaddus  who  keeps  grades. 

^'...i,  u  fh,.  .iHVnronr>j>  which  e^'vlier  "ip^urity,  greater  weight  in  one  yeai'slmtiM 
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ho  increased  price  consequent  upon  tho  superior  quality,  makes  in  the  prolits  of 
ig  grades  over  natives.  With  all  this  diflerenco  resulting  from  the  use  of  a 
tugh-bred  hull,  it  seems  strange  that  there  should  ho  any  farmer  too  poor  to  buy 
rough-bre<l  bull.    Tho  majority  of  them  are  in  fact  too"  poor  to  be  wiihotit  one. 


THE  CHINESE  TEA-PLANT. 

s  the  i)racticability  of  the  cultivation  and  manufacture  of  tea  from 
Chinese  tea-plant  in  certain  portions  of  the  United  States  has  been 
onstrated  by  successful  exi)eFiment^  it  becomes  an  object  of  interest 
low  its  history,  to  learn  the  manner  of  its  cultivation  and  the  method 
s  preparation. 

ia  has  been  used  in  China  for  a  i)eriod  of  more  than  a  thousand  years; 
the  time  of  its  discovery  by  the  Chinese  themselves  is  a  matter  of 
10  tradition  only.    An  early  writer  claims  that  tea  wa«  known  to  the 
jks  and  Romans  in  the  first  century,  but  there  is  nothing  in  contem 
neous  history*  to  substantiate  this  claim.    History  is  destitute,  in 

of  any  correct  information  of  its  use  prior  to  the  era  of  its  introduc- 
to  the  (tivilized  world. 

le  Dutch  Ea«t  India  Company  first  introduced  it  into  Holland  in  tho 
nteenth  century.    In  1061  this  company  sent  to  the  King  of  Eng- 

two  pounds  and  two  ounces  of  tea  as  a  rare  and  valuable  offeiing, 
jh  was  the  first  that  was  known  of  it  in  England.  Six  yeai's  later 
company  entered  upon  its  traffic,  and  in  a  short  time  increased  it  to 
Qdustry  of  gre4it  magnitude,  reaping  Irom  it  rich  profits,  and  con- 
iting  through  its  imix)rtation  large  annual  revenues  to  the  govem- 
t. 

lis  enormous  trade  from  the  East  Indies,  inaugurated  by  the  Dutch 
pany,  incited  competition,  which  resulted  in  the  formation  of  the 
ish  East  India  Company. 

ore  than  two  centuries  after  tho  general  adoption  of  tea,  this  pro- 
,  destined  to  become  essential  to  the  people  of  every  nation,  and  to 
ititute  an  important  commodity  in  the  commerce  of  tlie  world,  re- 
led  hidden  fix)m  our  knowledge,  and  its  cultiu-o  and  manufactm*c 
ted  to  the  legions  in  which  it  is  supposed  to  be  imligenous. 
1 1810  tho  lirst  seeds  of  this  plant  were  introduced  into  Bmzil,  at  Rio 
Faneiro,  and  their  cultivation  undertaken  at  the  botanic  gardens  of 
capital.  The  better  to  secure  the  success  of  its  cultivation  in  that 
itiy,  and  with  a  \iew  also  of  supplying  the  European  markets,  severjil 
li-ed  Chinese  immigrants  were  procured  by  the  government,  who 
»  familiar  with  the  whole  process  of  training  the  plant  and  preparing 
U^a.  This  was,  perhaps,  the  lirst  colony  of  Celestials  that  ever  set- 
in  the  New  \Vorld.  Tliey  did  not  prosi)er,  however.  They  soon  be- 
L^  discontented  with  their  ex[)atriation,  and  after  a  little  while  entirely 
l)peared.  The  government  failed  in  its  experiment,  but  the  planters 
le  country  took  up  the  subject  and  prosecuted  it  to  some  extent  suc- 
tully  for  domestic  uses.  Itich  in  so  many  other  products,  the  country 
not  engage  in  its  cultivation  as  an  article  of  export. 
I  the  island  of  Bourbon,  in  the  Indian  Ocean,  there  is  used  a  tea 
'd  Fahanij  or  Orchid  tea,  whence  it  was  introduced  in  France.  It  is 
rent  in  tavste  from  the  Chinese  tea,  and  is  highly  esteemed,  having  a 
•ate  aroma  and  tonic  and  digestive  qualities.  It  is  sometimes  used 
taking  an  agreeable  pertiuncry.    This  teaf  is  also  cultivated  in  the 
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islands  of  St.  Helena  and  Madeira;  in  the  latter  at  an  elevation,  often, 
ot*  tlii-ee  thousand  feet  above  the  sea. 

They  have  a  native  tea  lu  Arabia,  prepared  from  the  leaves  of  the  CaVia 
('(hiliti  {^('ela.sirac€(v),  siuiihir  in  taste  and  eflfects  to  the  Chinese  tea.  It  is 
a  c(»nsi(U*rablc  article  of  coiunienje  among  the  Arabs,  and  of  general  iwe 
with  tlu'iii  as  a  common  beverage.  They  use  it  also  in  chewuig  the  leaves 
wlu»n  in  a  green  state  to  cause  hilarity  of  spiiits  and  to  prevent  sleep. 

The  inhabitants  of  the  Malayan  Islands  have  a  beverage  made  from 
the  lea\'es  of  a  i)lant  similar  to  the  Arabian  variety,  and  which  grows 
upon  high  elevations  and  attains  a  great  age. 

In  South  Al'iica  there  is  a  tea  called  by  the  natives  "  bush  tea,"  made 
from  the  heaves  of  a  small  bush  of  abundant  growth,  Cyclopia  genUtoidef, 
It  is  of  a  meilicinal  character,  and  has  the  tlavor  and  taste  to  a  slight 
degi-ee  of  the  Chinese  tea. 

The  United  States  Naval  Exploring  Expedition  in  1857,  while  expkf- 
ing  the  source^s  of  the  Kio  de  la  Plata,  found  the  inhabitants  of  Paragaaj 
addicted  to  the  use  of  a  beverage  which  they  called  mat<5,  or  Paraguay 
tea.  The  shnib  fi*om  which  it  was  made  was  believed  to  be  indigenoos, 
and  the  leaves  when  fresh  resembled  in  taste  the  inferior  Chinese  tea& 
The  inhabitants  attributed  to  it  almost  fabulous  virtues.  The  leaves  rf 
the  i)lant  were  use<l  by  infusion  simply,  all  classes  of  persons  drinldof 
it  at  their  meals.  Its  eflfects  were  similar  to  opium,  exciting  the  toipxl 
and  languid,  calming  the  restless,  and  inducing  sleep.  It  wad  said  to  be 
in  great  favor  as  a  beverage,  not  only  in  Paraguay  and  Uruguay,  Iratia 
Peni,  Chili,  and  Ecuador.  The  seecls  of  this  shrub  were  brought  home 
by  the  ex])edition,  but  uotliing  is  known  of  their  propagation.  SevenI 
plants  of  the  mat^  tea  procured  more  recently  troui  Paraguay,  known  as 
Ilex  ca4fHmej  Yavporiy  are  now  growing  in  the  conservatory  of  the  Depart- 
ment of  Agriculture.  It  belongs  to  the  well-known  Holly  fkmily,  which 
grows  in  a  Avild  state  in  some  of  the  IVIiddle  and  Sonthei-n  States,  and 
from  which  tradition  says  the  Indians  of  Carolina  were  wont  to  makei 
black  tea  for  use  on  occasions  of  pecidiar  ceremony. 

As  far  as  kno^^'n,  tea-cultiut?,  other  than  for  ornamental  pnriKises,  v» 
first  attempted  in  the  United  States  by  the  late  Dr.  Junius  Smith,  at 
Crreenville,  S.  C.    This  gentleman  is  said  to  have  received  the  seed 
probably  some  of  the  plants  fix)m  a  daughter  residing  with  her  has 
an  English  naval  ofliicer,  in  the  East  Indies.    Unfortunately  Dr.        us 
experiment,  which,  as  for  as  prosecuted,  gave  exceUent  results,  \      er- 
minated  in  a  short  tune  by  his  death.    This,  and  a  few  other  limiceu  ex- 
lenmcnts  in  Georgia  and  in  North  and  South  Carolina,  are  all  tliat  goto 
iijike  u])  the  histoiy  of  tea-culture  hi  the  United  States.    Its  history 
his  country  is,  therefore,  a  history-  yet  to  be  made.    That  it  will'Dea 
history  replete  with  impoitant  results,  the  conditions  of  soil  and  c 
n)  less  than  the  (character  and  requirements  of  our  people,  leave  nu  iwb 
"T  (hmbt. 

The  immense  ditferencc  of  the  conditions  of  soil,  temi)erature,  and  ge^- 
iiiiphieal  position  under  which  the  tea-plant  nourished,  proves  thsititis 
'11  extremely  hardy  i)lant,  and  capable  of  adapting  itself  to  great  vaiWy 
•t' climate  and  circumstances. 

in  Jai)an  tea  is  successfully  cidtivated  as  far  north  as  43°,  where  i> 
viiit('i-tim(>  the  groiuid  is  frozen  six  mches  deep  for  weeks. 

'ii  Java,  where  extensive  tea-gardens  are  established,  it  succeeds  under 
■iincly  opposite  conditions  of  temperatiu^. 

n  China  it  grows  as  well  in  the  most  southern  sections,  nnde* 
eal  sun,  where  the  thermometer  remains  for  long  i)eriod8      10  « ■ 

liorijpi-  ijiHtndr>s,  when  snow  and  ice  often  cover  its  ten 
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The  Chinese  tea-plant — Thea  viridiSy  Linn. ;  Camelia  tkeriferay  Griff. 
Chinese,  Chuh  ;  ^Vssamese,  Phalap) — is  described  by  botanists  as  a  poly- 
iiidi*oiis  plant,  of  the  natural  order  Temstromiacece.  The  tlowers,  which 
apen  early  in  the  spring  (api>earing  upon  the  plant  about  a  month),  are 
simaller  in  size  and  much  less  elegant  than  those  which  render  some  spe- 
cies of  the  Camelia  so  attractive,  lliey  are  slightly  odorous,  and  of  a 
pure  white  color ;  they  proceed  fix)m  the  axils  of  the  brantihes,  and  stand 
on  shoit  foot-stalks,  at  the  most  two  or  three  together,  but  usually  soli- 
tary. Thei*e  are  five  or  six  imbricate  sepals  or  leaves  sui)porting  the 
blossom,  which  fall  off  after  the  flower  has  expanded,  and  leave  from  six 
to  nine  petals  surrounding  a  great  number  of  yellow  stamens  that  are 
joineil  together  in  such  a  manner  at  their  bases  as  to  form  a  sort  of  floral 
coronal.  The  seeds  are  inclosed  in  a  smooth,  hard  capside,  of  a  flattish 
triangular  shape,  which  is  interiorly  di\ided  into  two,  three,  and  even 
five  cells,  each  contahiing  a  tirm,  white,  and  somewhat  oily  nut,  from  the 
size  of  a  pea  to  that  of  a  hazel-nut,  of  a  nauseous  and  bitter  taste.  They 
ripen  in  some  localities  as  early  as  October ;  in  others  not  until  January. 
The  stem  is  generally  bushy,  with  numerous  branches  bearing  a  very 
dense  foliage,  and  in  its  general  appearance  not  luilike  the  myrtle,  though 
not  so  symmetrical  as  that  plant.  The  wood  is  light-colored,  close- 
iiied,  of  great  comparative  density,  and  when  freshly  cut  or  peeled 

vee  off  a  stix)ng  smeU  resembling  that  of  the  black-currant  bush.  The 
u  ves  are  alternate,  on  short,  thick,  channeled  foot-stalks ;  coriaceous  or 
leuthery.  but  smooth  and  shining ;  of  a  dark-green  color,  and  a  longish 
elliptic  lorm,  with  a  blunt  or  notched  point,  and  serrated  except  at  the 
base.  It  is  needless  to  mention  that  these  leaves  are  the  valuable  part 
of  the  plant. 

The  most  extensive  tea-cultui'e,  next  to  that  of  China  and  Japan,  is 
found  in  East  Bengal,  in  the  pro\inces  of  Assam  and  Cachar.  The  tea- 
growing  chstricts  of  these  provinces  he  between  the  26th  and  32d  degrees 
of  north  latitude,  and  the  75th  and  95th  degrees  of  east  longitude,  which 
districts  embrace  a  soil  varied  in  surface,  elevation,  and  com[K)sition,  and 
a  climate  tropical,  semi-tropical,  and  temi)erate.  Here  much  care  is  ex- 
ercised in  the  selection  of  seed.  That  from  Assam  is  the  most  highly 
esteemetl.  Sometimes  the  seed  are  sown  where  the  plant  is  design^  to 
grow,  three  or  four  seed  being  dropped  together  and  covered  with  two 
or  three  inches  of  earth.  The  plan  usually  followed,  however,  is  to  select 
a  rich  spot  as  a  nursery,  and  to  plant  the  seed  there,  one  in  a  place. 
This  allows  a  good  ball  of  earth  to  be  taken  up  with  the  plant  at  trans- 
planting time.    The  seed  are  planted  in  December. 

The  tea  i)lantations  or  gardens  are  always  situated  on  the  lower  and 
most  fertile  sides  of  the  hills,  and  rarely  on  the  low  lands.  The  plant 
thrives  best  when  it  I'ujoys  a  southern  exposui*e  to  the  sun,  though  it 
endures,  as  has  been  mentioned,  considerable  variations  of  dryness  and 
moisture,  and  of  heat  antl  cold.  A  rich  sandy  loam  in  the  vicinity  of 
8m Jill  streams  of  water  is  regarded  as  best  for  its  growth.  In  any  case 
earo  is  had  that  the  land  selected  is  not  liable  to  overflow,  and  i)reference 
Efiveii  to  that  which  is  either  naturally  or  artificially  drained.  Many 
>relVr  to  plant  in  beds  25  to  30  feet  wide,  with  good  drain-furrows  on 
>itln*r  side.  Before  ])lanting,  the  land  is  deeply  plowed  and  thoroughly 
>iilveiizc(l  by  repeated  harrowing. 

Ill  April  and  May,  when  the  plants  are  about  twelve  inches  high,  the 
and  to  be  planted  is  checked  off  3J  or  4  feet  by  4  feet.  The  ])lants  are 
low  caivtiilly  drawn  from  the  nursery,  with  a  ball  of  earth  attached  so 
U:^  not  to  expose  the  roots  to  the  sun,  taken  to  the  garden  in  baskets,  and 
>lanted  in  the  "check^j  using  for  the  pmpose  an  ordinary  garden-trowel, 
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such  OvS  is  fcenorally  oniployod  in  this  country  in  settini;  out  tomato  or 
otlier  i)lants.  Psiins  is  taken  to  keep  tlie  nursery  entirely  flree  from  weeds, 
and  all  vacancies,  from  whatever  cause,  aix?  quickly  supplied.  In  the 
early  stages  of  the  growth  of  the  plant,  sliaduig  is  undoubtedly  advanta- 
geous, as  the  roots  are  sensitive  to  the  heat  of  the  sun.  This  is  done  by 
sticking  about  them  pine  branches  and  ferns.  After  the  first  year  th^ 
sui)ply  their  ovni  shade.  During  the  first  two  years  little  or  no  cultiva- 
tion beyond  that  necessary-  to  keep  down  the  weeds  is  given.  When  the 
plants  arc  two  years  old  they  are  pmned  down  to  about  18  uiches;  Jan- 
uary is  regaixled  as  the  best  time  for  this.  Tlie  plants  commence  in 
February  to  thi*ow  out  young  shoots,  and  arc  allowed  to  grow  up  into 
good  vigorous  bushes  before  any  picking  is  attempt€*d.  About  Augnst 
suflicieut  leaves  are  picked  to  form  the  biLsh,  and  this  is  contiDned  from 
time  to  time  till  the  end  of  Noveml>er,  when  it  is  a  well-formed  plant 
iix)m  4  to  5  feet  high.  In  December  it  ix^ceives  its  second  pruning,  wludi 
i-cquiies  more  care  and  waichfuhiess  on  the  pai-t  of  the  planter  than  at  any 
other  time ;  for,  so  to  si)eak,  this  pnining  fonns  the  body  of  the  bush  fitut 
is  to  i)rovide  wood  and  leaf  for  future  seasons.  Such  is  the  compaia- 
tively  simple  and  easy  mode  of  propagating  and  cultivating  the  tea  plant 
in  the  British  colonies  in  India. 

In  Japan  the  plan  pursued  does  not  mateiially  difi'er,  as  will  be  seen 
from  the  following  translation  (made  by  a  member  of  the  legation,  fm 
a  Ja})anesc  work  on  the  cultivation  and  ])reparatioii  of  t)ca),  which,  throo^ii 
the  coiutesy  of  the  Japanese  miiuster,  the  department  lias  been  pennitted 
to  use : 

Tho  best  season  for  sowmg  the  toa-sced  is  somo  time  in  November  and  December, and 
aLso  in  thv  ourly  part  of  spring,  wiien  tbo  mercury  stands  at  abont  tifty  degreca^  bd 
the  earlier  it  is  sown  the  better.  The  tirst  api>(.'aranco  of  the  now  liiiils  wilJ  be  in  tk 
next  Ma^Y,  and  they  grow  gradually  onward.  If  tho  seod  is  Bown  dnruig  the  wiattf 
months,  it  is  necessary  to  protect  it  by  somo  means  from  Hnow  and  Irost;  that  lovi 
diuriug  tho  winter  months  takes  root  before  sprouting,  and  consequently  its  giovdii 
more  rapid  and  prosperous.  On  tho  contrary',  if  tho  seed  is  planted  in  tho  Utter  pvt 
ofspringf  it  cannot  take  mucli  root,  notwithst'auding  the  fertile  soil  and  wanner airflf 
the  seiisun.  Tlierc  are  two  ways  for  planting  tho  seed,  namely,  circle  pUmtingn' 
straight-line  planting. 

Direction  for  tho  former:  Draw  straight  lines  lengthwise  upon  the  ground  inteoM 
fni  plantation,  two  feet  apart ;  and  also  draw  lines  perpendicular  to  and  cutting  tk 
tirst-mentioned  lines;  at  the  intersection,  dig  holes  about  fourteen  inches  in  diamettr 
anil  two  feet  deep,  and  after  removing  tlie  stones,  pebbles,  bricks,  &c.,  ftom  tbflioil 
replace  tho  latter  in  the  holes.  Then  deposit  uianuro  upon  each  of  tliese  holes hS- 
cif.'nt  to  cover  the  surface,  and  let  it  remain  for  one  or  two  days  to  be  absorbed  tfi 
dried  u]).  After  that,  drop  the  seeds  around  the  inner  edge  ot  the  beds  and  liglitlf 
scatter  the  soil  over  the  beds  about  one  inch  thick.  The  seeds  for  one  bed  immbff 
"bout  one  hundred. 

Directions  for  the  latter  mode  of  planting :  Pre]iare  tho  ground  in  straight  continiMi 
ines  about  live  feet  apart  (thus  allowing  some  eei'cals  to  1>o  sown  in  between  thw 
TOWS,  if  desired),  and  sow  two  seeds  in  one  spot,  leaving  a  space  of  two  iuehcs  hetwKi 
he  spots.  As  the  very  young  tea-i)lants  cannot  bear  cold,  frosty  weather,  thrvafltf 
)e  tended  with  gieat  care,  j)ai*tieularly  during  the /r^f  winter.  *Iu  the  first  piaee,M 
)i'(»te('t  them,  ]»ut  our.  ]K>ck  or  so  of  rice  or  wheat  husk  or  some  straw  around  tLeiMtti 
*\u\  scatter  dirt  to  keep  it  from  Ix'ing  blown  otf  by  the  wind.  In  Rome  way  oroA* 
iu\v  must  be  kopt  i'nnn  the  (M>ld  wind,  frost,  and  snow.  8onietimes  straw,  pinev 
cdar  boughs  nrv  set  around  the  bushes.  Thus  keep  them  until  the  season  of  fiportv 
•viT,  say  till  about  llie  first  of  April  of  tho  next  year;  and,  when  the  proper  tiBB 
trrives,  the  wrapping  should  be  takiui  oil',  remembering  that  tliesome  protectioD  un- 
Hired  until  the  third  year. 

Tlic  use  of  uianurc  Ls  not  i)artieularly  needed  until  after  tho  first  year  Is  over;  Uirtif 
r.  all  api)lled,  very  weak  nuinure  should  be  used.  In  the  second  year  a  little  rickff 
iTtilizing  is  required,  say  one  tlour-bairel  full  of  water  with  half  a  gallon  of  maonrs*  h 
li<'  thini  year  a  lar;;e  <|uantity  of  oil-cake  is  desirable  (residue  of  rape-seed  after oB 
\trae4^ed);  if  this  manure  is  ajjplied,  jmt  about  lifty  barrels  of  manure  to  abont  otf 
ood,  and  to  obtain  the  iirst  <iu:ility  of  ten  it  requires*  twice  as  much  manure.  Tb0 
J-*  innnv  w;iv8  for  fertilizing,    in  sAme  places  manure  is  applied  in  the  noutiicf  HVi 
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Just  after  plucking  ofif  the  leaves,  when  yon  poor  manure-water;  and  in  some  places 
manure  is  applied  in  mid-winter,  or  in  the  latter  part  of  January.  Thus,  in  one  way 
or  another,  there  are  three  times  tor  enriching  the  soil  in  one  year.  In  some  places 
very  weak  manure  is  occasioBally  used,  sometimes  oil-cake  mixed  with  manure — seven- 
tenths  of  oil-cake  with  three-tenths  of  manure.  The  quantity  of  manure  varies  accord- 
ing to  the  quality  of  the  soil.  There  is  one  particular  way  of  applying  manure,  and  it 
is  this :  Take  a  rod  of  stick  and  insert  it  some  inches  deep  in  four  or  five  places  around 
each  bush,  t  hen  pour  manure  into  each  of  the  little  holes  thus  made.  If  manure  is  ap- 
plied closely  around  the  plants,  it  not  only  does  not  reach  the  roots,  but  destroys  the 
tender  leaves. 

Great  care  in  manuring  is  necessary,  because  the  quantity  of  the  new  leaves  differs  ac- 
cording to  the  proportion  of  manure  and  the  skillfnlness  in  applying  it.  One  flour-barrel 
of  hiuuan  excrement  should  be  mixed  with  two  barrels  of  water.  Mix  fourteen  ounces 
of  oil-cake  >vith  twice  as  much  water  and  let  it  be  in  this  state  about  ten  days,  imtil  it 
becomes  stagnated,  and  add  to  it  the  same  quantity  of  some  other  stagnated  water  to 
moderate  it,  and  even  when  using  this  kind  of  manure  the  bushes  wiU  overgrow  and 
the  leaves  will  wrinkle  if  the  tea-plantation  is  far  off  from  the  human  habitation. 
Sometimes  dried  fish  are  used  as  manure^  but  this  is  inferior  to  oil-cake,  and  although 
it  will  give  brilliancy  to  the  leaves,  it  will  also  ^ve  a  darker  color  and  a  bad  smell. 

The  new  buds  will  gradually  shoot  out  about  sixty  days  after  the  seeds  are  planted — a 
that  is,  when  the  mercury  reaches  to  about  seventy  degrees.  If  the  ground  is  too  dry, 
water  should  at  this  time  be  sprinkled  upon  the  plants.  Those  sprouting  out  with  a 
pair  of  buds  are  female  plants,  and  the  mate  plant  grows  singly.  They  grow  about  two 
inches  by  the  next  winter;  by  the  second,  six;  and  eight  inches  before  the  third  win- 
ter. In  the  latter  year  the  taller  steins  should  be  trimmed,  while  the  lower  ones  should 
be  left  to  grow,  in  order  to  bring  them  to  an  equal  level;  and  in  the  fourth  year  the 
same  process  is  also  required ;  but  in  the  fifth  year  every  one  of  them  must  be  trimmed 
BO  as  to  be  of  the  same  height,  to  make  the  bushes  dense  and  compact. 

By  favor  of  the  State  Department  wo  are  fumished  with  a  set  of  paint- 
ings illustrating  the  growth  and  manufacture  of  tea  in  Japan.  Plate  1 
shows  the  condition  of  the  leaf  and  stalk  at  the  end  of  the  first  year. 

Picking  is  not  begun  in  Japan  until  the  phmts  are  three  years  old.  It 
usually  commences  in  April,  after  heavy  rains,  when  the  shrub  shoots 
forth  leaves,  vigorously  and  abundantly,  and  continues  through  May 
and  Jime;  but  the  late  leaves  are  larger  and  not  considered  worth  so 
much  as  those  first  gathered.  In  Japan  only  the  first  three  leaves  of 
every  stalk  or  stem  are  picked,  while  in  India  they  take  six  leaves,  (Plate 
in,  Figs.  2  and  3.)  The  last  figure  shows  at  a  the  bud  before  it  is  devel- 
oped into  a  leaf,  and  appears  in  the  tea  like  a  grain  of  silver,  owing  to  the 
whito  downy  or  hairy  cover.  (The  name  of  Peekoe  tea  in  China  is  de- 
rived from  this  appearance,  ns  i?e-koa  signifies  white  hair.)  b  and  c  make 
the  broken  Pekoe,  d  and  e  the  Pekoe  Souchong,  third  quality,  and  / 
makes  the  Souchong  of  fourth  quality.  This  comprises  the  average  list 
of  teas  manufactured  in  India.  The  process  of  plucking  is  as  follows: 
The  woman  plucks  a,  &,  c  at  ^,  with  the  thumb  and  forefinger  of  the  right 
hand;  cf,  e,  and  /  are  torn  off  at  the  places  marked  \  ^,  and  *,  leaving 
enough  of  the  leaf  to  prot>ect  the  small  bud  that  will  form  and  develop 
into  ^oots. 

There  is  also  an  autumnal  gathering,  which,  however,  affords  weak 
tea  of  inferior  quality.  In  the  successive  gatherings  the  young  and  suc- 
culent leaves  only  are  chosen,  for  if  the  leaves  are  permitted  to  attain 
iheir  fidl  growth  they  become  harsh,  fibrous,  and  brittle,  and  cannot  be 
made  to  assume  the  twisted  form,  but  remain  flat,  coarse,  open,  and 
yellow,  and  are  unfit  for  tea. 

If  a  proper  system  of  pruning  has  been  adhered  to,  the  plants  will  all 
come  in  "flush''  (a  term  denoting  tiie  i)eriod  of  "tipping''  or  budding) 
about  the  same  time,  rendering  the  ox>eration  of  piclmig  much  less 
difiacult. 

The  process  of  picking  in  Japan  is  further  described,  in  the  work  fix)m 
which  we  have  just  quoted,  as  follows : 

The  first  picking  takes  place  in  the  third  year.  In  the  month  of  April,  when  the 
mercury  stands  at  about  sixty-six  degrees,  shoots  come  out  from  the  older  boughs  with 
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•boat  five  leaves,  uid  three  of  these  should  be  plucked  off  with  can,  so  as  not  to  touch 
the  stalk  with  the  tinger-nails.  The  time  for  picking  the  leavea  diffen  according  to 
the  temperature  of  the  season ;  yet  tlie  latter  part  of  March,  when  the  mercury  may 
stand  about  sixty-six,  and  also'^about  the  10th  of  May,  are  considered  to  be  the  tat 
seasons. 

On  their  lirst  appearance  the  sprouts  look  somewhat  like  the  head  of  the  ordinary 
writiug-brush  (Japanese).  Two  or  three  leaves  will  gradually  cojne  out,  and  they  will 
perceptil)ly  grow  every  day  larger,  thicker,  and  more  tender,  and  will  have  a  very  fine 
flavor.  This  is  the  very  time  to  pluck  them  o£^  and  this  is  known  as  'Hwo  ortlme 
leaves  plucking."  When  tlic  picking  is  delayed  till  four  or  Hve  leaves  come  out  tlN 
tea  loses  its  tlavor,  1)ecomes  coarser,  and  will  be  of  inferior  quality.     During  theeariy 

Eart  of  the  scasou  the  garden  must  be  watched  every  day  to  seo  whether  the  tine 
as  come  or  not  to  pluck  the  leaves. 

The  larger  nhoots  should  be  plucked  ofif  first,  and  the  younger  ones  must  be  left  id 
ffrow.  Ai'Wr  the  tlrst  picking  is  over  some  shoots  will  still  come  out,  and  these  Btunld 
be  trimmed  in  order  to  realize  a  second  crop  in  due  course  of  time.  About  thirty  dan 
will  elapse  1)i'loi*o  the  second  crop  will  be  rea<ly  for  picking — say  some  time  inlii^, 
when  the  nim:nr>'  stands  at  about  seventy-three  degrees.  Aner  this  the  stemsoriUui 
should  be  trimmed  ko  as  to  make  the  tops  of  the  bushes  level." 

Latterly,  owing  to  the  increased  demand  and  consequent  high  prices  of  tea,  the  tSdid 
shoot  is  also  picked ;  and  tliis  is  done  in  June,  when  the  thermometer  stands  alwtf 
eighty-four  degrees.  Thus  three  crops  can  be  taken  annually,  but  the  last  plnddqs 
materially  interferes  with  the  crop  of  the  next  year.  The  first  plucking  of  the  new 
leaves  should  bo  done  in  the  third  year,  as  already  mentioned.  In  the  sixth  y«r 
about  thirteen  (mnces  of  frc^8h  leaves  may  be  obtained  from  a  single  bnah.  The  lesni 
which  have  been  ^xicked  otf  within  ten  days  from  the  eommeucemcnt  of  the  MiMa 
(the  latter  part  of  April,  when  the  mercury  stands  at  about  aixty-aix)  are  knowa  ai 
the  first  clufis  in  quality,  and  those  taken  off  about  fifteen  days  afterwaid,  the  aseosi 
class.  The  quantity  of  one  day's  yield,  for  a  female  laborer,  is  from  ten  and  a  hiif 
to  thirteen  pouu<l8.  The  best  hours  for  this  labor  are  from  early  morning  until  i 
o'clock  p.  m.,  and  the  loaves  which  may  have  been  picked  off  after  that  hour  aboaU 
be  cured  on  the  following  day.  The  projier  way  for  keeping  them  through  the  nigkt 
is  to  spread  thcni  on  the  mats,  and  kee])  them  outside,  if  the  weather  be  not  vsj 
damp.  This  is  done  to  k(iep  the  leaves  from  shrink iug  too  rapidly.  But,  if  the  wsaiki 
is  damp,  they  must  be  bpretul  imder  shelter  so  coustructed  as  to  admit  a  free  circulaiw 
of  air. 

In  any  case,  the  operation  of  picking  is  one  of  great  nicety  and  ii 
tance.    Eaeli  leaf  is  plucked  separately  from  the  twig.    The  han 
gatherer  are  kept  clean  for  this  iiurpose.    In  picking  care  is  ixu     v 
pluck  only  about  two-thirds  of  the  leaf;  one-third  being  left  to  p 
the  new  small  buds  from  injury.    The  tea  is  gathered  while  the  i 
are  small,  young,  and  juicy.    The  first  collection  of  tender  leavee 
the  best  variety  of  tea.    Women  and  cliildren  are  gencu'allyemplo 
the  operation  of  x>icking,  in  performing  which  a  small  basket  is  I      « 
the  side  of  the  picker  and  a  large  one  deposited  for  general  use.    v 
two  of  these  large  baskets  are  filled,  a  man  carries  them  to  the  dr 
house  (Plate  II,  Fig.  4). 

The  Chinese  dislike  gathering  tea  on  a  rahiy  day,  and  claim  even  tW 
they  can  distinguish  teas  made  on  a  rainy  from  those  made  on  a  soflny 
'^ay. 

This  account,  taken  from  vaiious  authorities,  of  the  mode  of 
gating  and  cultivating  the  tea-plant,  and  of  gathering  its  lea'      a 
Asiatic  countries,  and  which  mode  is  equally  adapteil  to  certain        i^ 
he  United  States,  being  deemed  cpiite  suflicient  for  tlie  require    a 
he  many  intelligent  agriculturists  of  our  own  country*,  who  i  rf 

at<ir  will  engage  in  tea-culture  in  an  organized  manner  and  as  a 
msiness,  we  pass  to  the  somewhat  more  dilficult  process  or  prw 
;f  manufacture.    These  i)ro('esses  it  will  be  s(H>n  vai-y  couaidorably  u 
'-^rent  countries. 

n  Japan,  the  leaver  as  they  accumulate  at  the  drying-house  i    \ 
n  a  broad,  fiat  basket  of  about  30  in(*hes  in  diaineter  by  3  * 

''^^)tli,  and  deposited  lor  alx)ut  GO  seconds  in  a  steam  bath,  cover 
^'^Hen  lid  (Pip^e  Ti  t,  T^'ig.  ^>).    The  leaves  when  taken  fhun  the 
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baih  are  then  spread  npon  mats  and  cooled  (Plate  m,  Fig.  6).  The  only 
apparent  effect  produced  upon  them  is  a  sonening  and  s&inking  of  the 
leaf  and  a  slight  diminution  of  freshness  in  color,  while  it  causes  the 
leaf  to  retain  its  green  color  in  the  dry  state,  thus  making  green  tecL. 

About  five  iK)unds  of  the  steamed  leaves  are  then  carried  to  pans  or 
fdmaces,  which  are  made  of  stone,  plastered  outside,  about  3  feet  high, 
3^  feet  long  by  2  feet  wide,  (Plate  III,  Pig.  7).  In  the  interior,  and  close 
to  the  ground,  is  made  a  charcoal  fire,  which  is  not  fed  througn  any  hole 
at  the  side  or  beneath,  but  is  suppHed  at  the  top.  Upon  and  inside  this 
top  is  placed  a  gridiron  (Plate  III,  Fig.  8)  as  a  supporter,  over  which  is 
placed  a  pax)er  tray  into  which  the  leaf  is  thrown.  This  tray  has  a 
wooden  frame  with  a  bottom  of  5  to  6  thicknesses  of  tough  paper  (Plate 
in.  Fig.  9),  which  rests  upon  the  gridiron.  As  the  heat  acts  upon  Hie 
leaves,  a  man  (there  being  one  for  each  furnace)  agitates  and  stirs  tiiem 
with  his  hands  (Plate  lY,  Fig.  10),  then  he  kneads  the  mass  of  leaves  as 
the  housewife  works  dough,  being  careftd  to  keep  the  whole  mass  in 
motion.  This  rolling,  kneading,  and  working  continues  for  about  an 
hour,  when  he  removes  them  to  the  mats  for  cooling,  and  where  those 
leaves  which  have  not  yet  assumed  a  distinct  twist  or  curl  are  picked 
[mt  carefuUy,  while  the  remainder  are  again  placed  on  the  tray  for  addi- 
tional drying.  Again  the  whole  mass  is  removed  to  the  mats  for  cooling, 
uid  still  again  placed  in  the  trays  for  drying.  This  alternate  heating 
uid  cooling  produces  the  color,  as  with  each  successive  drying  the  le£u 
takes  a  darker  shade. 

Bamboo  baskets  of  about  2^  feet  in  diameter  by  3  inches  in  depth  are 
suspended  from  the  ceiling  by  small  cords  (Plate  Iv .  Fig.  11)#  The  bottom 
of  these  baskets  are  of  fine  split  bamboo,  made  with  interstices,  varying 

tcording  to  the  fineness  desired.  This  grades  the  tea.  Again  the  paper 
I     '  receives  the  tea,  which  is  slightly  agitated  for  about  15  minutes  for 

ving  the  leaf  a  smooth  surface  and  brightening  its  color.    The  tea  is 

placed  in  bamboo  scoops,  and  by  a  dexterous  tossing  motion  the 

lOSt  is  entirely  fanned  out.    From  this  the  tea  is  taken  to  lone  and  low 

des  (Plate  V,  Fig.  12),  where  any  remaining  stems  or  uncurled  leaves 

e  carefully  picked  out  by  women  or  girls.  Only  the  very  best  tea  is 
placed  in  jars;  the  majority  is  placed  in  rough  boxes,  covered  with  paper, 
Bi'eighing  about  110  pounds  when  ready  for  shipment. 

The  Japanese  tea  in  its  pure  and  natural  state  is  a  long,  weU-twisted 
eaf,  with  but  little  dust  or  broken  leaves  in  it,  and  of  a  brownish  green 

id  not  of  a  yellowish  or  grayish  green  color. 

The  tea-leaf  in  the  different  rollings  it  undergoes  in  the  process  of 
nanufacture,  as  practiced  in  Japan,  is  shown  in  PEi.te  IX.  ¥ig.  30*  repre- 
K^uts  the  leaf  in  the  natural  state  when  first  picked.  Coming  from  tlie 
iteam  bath  it  has  a  withered  appearance,  as  in  Fig.  31.  Figs.  32, 33^  34, 
J5,  and  36  show  it  after  the  first,  second,  third,  fourth,  and  fifth  roUmgs 
respectively,  the  last  being  the  finished  product 

Another  Japanese  method  of  curing  tea  is  given  in  the  work  from 

lich  we  have  twice  before  quoted,  and  is  as  foUows : 

The  leaves  arc  carried  in  from  the  field,  and  by  means  of  sieves  the  two  small  bracta 
ittacbed  to  overv  stem  and  broken  or  fra^ental  leaves  most  be  separated  from  the 
rood  and  whole  leaves.  The  old  leaves,  sticks,  &c.,  should  also  be  carefully  separated 
xom  the  goo<l  leaves.  It  is  always  the  best  way  to  prepare  the  leaves  on  the  same 
lay  they  are  picked ;  for  if  kept  tlu'ough  the  night  their  quality  is  somewhat  impaired ; 
f  two  uiffhts  be  allowed,  they  will  lose  much  of  their  flavor;  therefore,  the  quantity 
;o  be  picked  must  be  calculated  according  to  the  number  of  hands  and  heaters  (or 
loiro,  a  utensil  made  of  thick  paper,  with  frames^  for  the  purpose  of  heatins  the 
eaves).  The  tire-place  must  be  buut  lar^e  enough  tor  a  boiler  about  two  feet  in  aiam- 
)ter :  ml  this  boiler  with  eight-tenths  or  water,  and  boil  it  until  it  reaches  two  hun- 
Irea  and  twelve  degrees.    When  the  steam  riaes,  a  square  piece  of  cedar  board  with 
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a  large  holo  in  tho  center  is  fLxod  on  the  boiler.  On  this  board,  and  around  the  outer 
edge  of  the  circle,  is  placed  a  circular  mat,  made  of  rice  straw,  to  prevent  the  steam 
from  escaping,  and  on  this  mat  is  placed  the  steamer. 

Then  about  half  a  pound  of  the-p^^en  leaves  are  put  in  the  steamer  and  coTeiei 
After  thirty  scconrls  the  cover  is  taken  off  and  the  leaves  aro  stirred  up  by  means  of 
small  wooden  sticks,  made  of  Paulotcnia  imperiaUs,  The  same  process  is  repeated  thirty 
seconds  afterward.  The  leaves  soon  become  adhesive,  and  have  a  tendency  somewhat 
to  cling  to  tho  sticks,  and  this  is  a  sign  that  tho  steaming  is  done.  This  is  tho  time  to 
take  them  aside  and  put  thom  in  a  cooler  place,  and  tliis  is  done  by  taming  the  box 
upside  down,  as  tho  steamer,  which  is  on  tho  bottom  of  tho  box,  will  come  out  at  the 
upper  part.  Then  spread  the  leaves,  cooling  them  with  fans,  and  after  they  become 
cool  enough  put  them  into  baskets,  and  get  them  ready  to  be  sent  to  the  heating  (l^ 
partment. 

In  heating,  a  place  must  be  arranged  throe  feet  wide,  six  feet  long,  and  about  thm 
feet  high,  phUtered  inside  and  out  with  mud.  Bum  in  tho  furnace  about  Vsrentj 
pounds  of  oak-wood  charcoal.  When  the  fire  becomes  hot,  put  in  two  or  three  bondke 
of  straw  in  order  to  mako  the  heat  softer ;  then  put  iron  oars  across  tho  furnace  and 
the  copper-wire  nets  over  the  bars,  and  spread  the  heater  (of  thick  paper)  which  is 
made  to  tit  the  place.  Four  pounds  of  the  steamed  leaves  may  then  be  scatteredon 
the  paper :  nib  them  very  softly  with  both  hands:  winnow  or  throw  them  very  Ugfatk, 
and  stir  them.  This  ought  to  be  skillfully  i>erformed,  so  that  the  proper  color  vai 
flavor  may  bo  secure<l.  Then  they  must  be  taken  aside  af  the  moment  when  they  an 
almost  di^.  When  the  day's  work  is  over,  take  the  fire  out  from  the  fomace,  aDcfiir^ 
pare  as  was  done  before ;  then  scatter  tho  leaves  which  were  heated  during  the  oaj, 
drying  them  in  this  way  durinp[  tho  night.  At  this  time  about  twenty-four  poondi 
may  be  spread  over,  but  it  requires  groat  experience  to  heat  them  in  this  way.  ThB 
softer  heat  is  preferred  to  the  greater  heat.  The  quantity  of  the  best  tea  which  maj 
be  prepared  by  one  laborer  per  day  is  about  thirty  x>ounds  on  an  average ;  and  tlie 
quantity  of  the  inferior  quality,  from  twenty-eight  to  thirty-seven  pounds.  About 
one  pound  and  three-fourths  of  tea  is  generally  made  out  of  eight  pounds  and  in 
ounces  of  the  CToen  leaves. 

For  the  finisning  process  a  sieve  should  bo  used,  in  which  the  dried  tea  is  to  be  softlj 
rubbed  by  the  pauus  of  the  hands,  separating  the  tea  from  the  stems.  The  next  pio- 
cess  is  to  separate  the  tea  from  dust,  sticks,  steins,  &c.,  by  winnowing ;  and  if  this  ii 
dif&cult  to  do,  put  them  on  a  stand  and  sort  them  into  two  or  three  Masses,  and  then 
ose  a  finer  sieve.  After  this  has  been  done  five  or  six  times,  separate  the  larger  leavci 
from  the  others,  and  so  on  with  the  finer  leaves. 

Numbers  2,*  3,  and  4  of  the  sieves  are  used  for  the  inferior  tea,  ahakinff  the  ktns 
through  two  or  three  times.  The  sieves  numbered  4  and  5  are  reqnired  for  a  second- 
class  tea,  and  it  must  bo  passed  through  them  twice.  For  first-ciass  tea,  the  aierci 
numbered  3,  4,  and  5  are  use<l  respectively,  and  then  it  must  be  passed  twice  throng 
No.  6.  Sieve  No.  1  is  only  used  for  a  very  common  tea,  and  Kos.  7,  8,  9,  and  10  an 
used  for  extra  fine  quality. 

In  China  tea  is  made  in  two  different  ways  firom  the  same  plant^  (he 
differenee  in  manipulation  resulting  in  the  hlac^  or  the  green  tea. 

When  black  tea  is  to  be  made,  the  leaves  are  sorted  and  put  in  pro- 
cess of  manufacture  the  same  day.  They  are  exposed  to  the  rays  of 
the  sun  in  sieves  made  of  bamboo  until  they  begin  to  shrivel,  which  is 
accelerated  by  beating  them  between  tho  hands.  The  sieves  ore  placed 
on  stands,  which  are  arranged  obliquely,  and  usually  contain  about  three 
rows  of  trays  (Plate  IV,  Fig.  13).  They  are  raised  two  feet  from  the 
larround.  and  incline  outward  at  an  angle  of  25^  toward  the  ami. 

The  hnest  Souchong  and  Paochong  teas  are  prepared  firom  the  most 
Jelicate  yoimg  leaves.  These  are  gathered  in  the  finest  weather,  and  tie 
tried  in  the  shude,  as  exposure  to*  the  direct  rays  of  the  sun  would  iiynre 
heir  quality.  Leaves  of  an  inferior  quality  and  such  as  have  been  gath* 
-red  in  rain  require  to  bo  dried  over  or  before  a  fire  previously  to  bring 

wasted,  for  if  turgid  with  juice  they  would  be  boiled  rather  than  roasted 

^ievo  No.  2  is  2  feet  and  2  inches  in  diameter,  arranged  with  ere-holes  thrw- 
.v'^viis  of  an  inch  sqnare,  made  of  split  bamboo  one-tenth  of  an  inch  wide.  Na  3  siers 
s  2  feet  and  1  inch  in  diameter,  with  eye-holes  onc-tifth  of  an  inch  square.    Na  4iieT9 
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n  the  pan  or  kiio.  They  are  dried  usually  in  a  room  fitted  up  with  frame- 
{vork  to  receive  the  sieves,  beneath  which  charcoal  fires  are  built  in. 
earthen  pans  (Plate  IV,  Fig.  14).  After  being  dried,  the  leaves  must  be 
jooled  to  check  fermentation.  For  this  purpose  they  ai*e  placed  in  three 
ayers  upon  bamboo  trays  arranged  on  tall  stands  and  exposed,  in  shady 
iituations,  to  the  wind,  in  the  open  air  or  in  a  building  which  admits  a 
horough  draught  through  them.  Here  they  remain  until  they  emit  a 
ilight  degree  of  fragrance,  when  they  are  sifted  and  tossed  about  with 
he  hand  and  arms  (Plate  IV,  Fig.  15) — an  operation  kept  up  until  they 
lave  acquired  the  necessary  degree  of  firagrance,  when  they  are  ready  for 
x>asting.  This  is  done  in  a  sh^ow  and  very  thin  iron  vessel  of  a  circu- 
ar  form,  without  handles,  and  which  is  called  a  kuo  (Plate  VI,  Fig.  16). 
[t  fits  horizontally  into  a  stove,  with  its  rim  even  with  the  upper  surface 
)f  the  brick-work.  The  fire-place  is  on  the  back  side  of  the  stove  (Plate 
rv,  Fig.  17).  The  roaster,  standing  on  the  opposite  side  of  the  fire-place, 
Jirows  about  one-half  pound  of  leaves  into  the  kuo  at  once.  He  then 
>laces  his  hands  upon  the  leaves  and,  with  a  slight  degree  of  pressure, 
Iraws  them  from  one  side  of  the  kuo  to  the  other,  repeating  this  motion 
mtil  the  leaves  are  suflficiently  roasted.  Great  care  is  requisite  that 
lone  of  the  leaves  bum  at  the  bottom  of  the  vessel,  as  this  would  impair 
he  flavor  of  the  tea.  The  roasting  is  continued  until  the  leaves  give  out 
i  fragrant  smell  and  become  quite  soft  and  flaccid,  and  then  they  are  imme- 
liately  rolled  or  kneaded  with  the  hands  ui)on  a  tray  of  bamboo-work  of 
i  circular  form  (Plate  VI,  Fig.  18).  The  roller  places  as  many  leaves  upon 
liis  tray  as  he  can  cover  with  both  hands.  The  leaves,  being  rolled  to  and 
TO,  become  twisted,  and  are  kept  in  this  condition  by  the  viscous  juice 
expressed.  They  are  now  spread  out  on  a  clean  tray  and  placed  on 
stands,  to  remain  until  all  the  fresh  leaves  are  roasted,  when  they  undergo 
^  second  roasting,  which  is  shorter  and  slighter;  then  they  are  removed 
ind  cooled;  after  which  the  first  operation  is  begun  again  and  repeated 
JO  long  as  any  juice  can  be  expressed  in  the  process  of  rolling.  When 
hSLt  ceases  to  exude  they  are  in  a  condition  to  undergo  the  final  desiccation, 
trhich  is  conducted  in  open  sieves  over  a  bright  charcoal  fire,  and  requires  a 
yreat  watchfulness  that  no  leaf  fall  through  the  seive  into  the  fire,  giv- 
ng  rise  to  smoke,  which  would  injure  the  flavor  of  the  tea.  The  sieves 
ire  now  placed  in  a  cylindrical  basket,  slightly  contracted  in  the  middle 
Tlate  VI,  Fig.  19),  about  2^  feet  high  and  1 J  in  diameter,  open  at  both 
3nds,  and  covered  on  the  side  with  paper.  A  Uttle  above  the  con- 
t  ted  part  two  cross-wires  are  placed,  for  the  purpose  of  supporting  the 
ve  containing  the  tea.  The  drying-tube,  covered  with  a  bamboo  tray 
the  mouth  and  containing  the  tea,  is  placed  over  a  low  stove  built  upon 
c  ground,  filled  with  a  small  quantity  of  charcoal.  The  stoves  are  con- 
ncted  within  a  continuous  piece  of  brick-work,  coated  with  plaster,  ex- 
uded round  the  three  sides  of  a  long  and  narrow  room,  the  brick-work 
Qg  about  6  inches  in  height  and  2  to  3  feet  in  depth  from  the  front  of 
me  walL  A  considerable  quantity  of  steam  escapes  in  this  process.  The 
leaves  remain  about  half  an  hour  in  the  drying-tube,  occasionally  being 
tamed  and  tossed,  and  are  then  taken  out  and  rubbed  and  twisted 
between  the  hands.  This  rubbing,  being  accompanied  by  a  slight  degree 
r>f  pressure,  twists  the  leaves  in  a  permanent  manner  and  gives  them 
their  black  appearance.  The  leaves  are  now  repeatedly  brought  to  the 
irying-tube  until  they  have  assumed  the  necessary  dryness  and  color. 
WTien  the  leavjes  become  quite  crisp,  so  as  to  break  easily  with  the 
slightest  pressure  of  the  fingers^  the  tea  is  finished  and  ready  for  packing. 
It  is  best  to  pack  the  tea  while  warm,  taking  care  also  that  the  box  is 
perfectiy  dry. 
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The  TnetLo<ls  here  doscribod  api)ly  to  the  best  kinds  of  teas ;  the  ma- 
nipulatioii  of  interior  kinds  is  earned  on  in  a  much  simpler  way.  Some 
are  sini])ly  dried  in  tlie  sun,  i*olled  by  means  of  a  channeled  andron^- 
ened  stone  (Phite  VI,  Fig.  20),  with  hollowed  sides  for  the  convenience 
of  lifting,  the  balls  of  leaves  thus  produced  being  pnlled  to  pieces  and 
the  oi>eriition  ro]>oated  several  times  after  continued  exposure  to  the 
sun.  Tea  thus  i)rciiared  has  a  fragrant  smell  and  a  red  color,  vitii  a 
sweet  taste,  but  is  not  calculated  to  keep  well. 

Pekoe  ien^  the  linest  and  best  of  all  black  teas,  is  prepare<l,  as  stated 
before,  from  the  leaf-bud  before  it  is  exi^anded.  It  was  erroneously  rap- 
posed  to  l>e  the  blossom  of  the  tea-plant,  hence  the  French  uaine,./Z(iir 
de  thS.  The  tea-blossom  itself  has  but  little  fi'Jigi'anc^  and  is  uerer 
mixexl  with  imported  tea,  although  sometimes  used  in  Chiua^  This  tea 
is  very  slightly  rolled  if  at  all ;  it  is  dried  in  the  shade,  then  over  a 
slow  lire,  and  lastly  in  the  drying-tube. 

^ngy  or  caper  tea,  so  termed  from  the  resemblance  of  the  roundish 
piec(^s  of  which  it  consists  to  the  caper,  is  prepared  only  from  the  largest 
of  the  ycmng  and  succulent  leaves,  each  leaf  l)eing  picked  separately  titMD 
the  ])lant.  This  tea  is  prepariMl  or  cured  by  a  series,  so  to  si)eak,  of  short 
diyings  and  rollings,  causing  it  to  stick  together  in  balls,  which, 
when  broken,  do  not  I'all  to  piecjes  in  separate  leaves,  but  in  fragmeniB: 
these  are  molde<l  in  roundish  modules,  and  it  is  from  those  that  this  ta 
has  received  its  English  name. 

Bohca  lea  is  the  coarsest  kind  that  is  exported,  consisting  of       fcll- 
grown  leaves,  which  remain  on  the  shrub  after  the  regular  harv 
which  are  collected  in  a  rough  manner,  exposed  to  the  sun  for  a 
time  and  then  packed  in  baskets,  which  in  Bohea  are  sent  to  the 
chaser's  ovm  curing-house;  but,  in  the  Wo-King  country,  are  g€ 
packed  in  tubes  and  sent  to  Canton  to  be  roasted.    There  it  h 
assorted,  and  loosi'ly  i'epacke<l  iji  open-work  baskets  for  the  bet     «b- 
mission  and  circulation  of  au',  the  inside  being  lined  with  soft  paper  v 
vent  loss  of  tea.    The^se  baskets  are  now  laid  on  their  sides  and  ai 
in  tiers  upon  an  oi>en  ft^ame-work  on  both  sides  of  the  long  and       J» 
room ;  the  iiooi*  of  this  room  luis  a  channel  or  iiuo  10  inches  wioe 
ning  its  entire  length  tilleil  with  burning  chai'coal,  and  thus 
drying  the  tea  in  the  baskets  (Plate  VI,  ¥ig.  28).    The  roa«ung  i 
lasts  three  days.    The  tea  thus  roasted  is  mixed  with  other  and  uom 
khids,  according  to  the  quality  required,  and  is  ultimately  packed  ii 
large  boxes  or  chests  ccmtaining  an  average  of  172  pounds. 

The  leaves  intended  for  (peen  tea  are  spread  out  in  layers  upon 
in  a  kind  of  box  made  of  bamlK)o,  tlie  bottom  of  which  forme 
boiler.    Tlie  steam  pa^jsing  through  the  leaves  soon  withers  th    i; 
^re  then  rolled  and  i)laced  at  once  in  an  iron  jyot  to  dry.    The  hgiit  i 
^i  this  green  tea  is  accounted  for  by  the  fact,  well  known  to  coUe       « 
plants,  that  many  plants  (like  the  Orchidece)  which  inevitably  turn  i 
vhen  simply  drie<l,  preserve  their  green  color  when  wilted  by  8t< 
ious  to  drying  between  blotting-paj^er.    Green  tea  retains  more  ju     ■ 
Irying  than  black  tea,  a  circumstance  which  explains  its  more  eu» 
iction  u])<)n  tlie  nervous  system.    All  green  tea  comes  from  the  pro\uiBr 

^iang  Xang,  and  was  originally  calle<l  Single,  from  a  hill  where  it ' 
;i*^vvn  and  prepaivd.    Being  afterward  intrcxlueed  into  the  pla 
>f»-ing  moi-c  attention  l)est()wed  on  its  culture,  it  received  t  • 

,^idcn  tea,  and  ultimately  llynon^  from  the  Him  or  mark,  Hee  v^uuUfUii 
distinguished  manufactui-cr. 

^ut  ti*e  Chi^^^'^  have  a  simpler  way  of  manufiBustaiing  gzeen  teas,  b 
lu    <>o'  ..    .t^  ^^loom   ^sf  vonn  as  picked  in  a  vessel  of  deeper  ft 
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than  that  used  in  making  black  teas.  This  is  placed  in  a  brick  stove  at 
abont  five  inches  below  the  level  of  the  surface  of  the  stove  (Plate  VI,  Fig. 
22)  and  heated  very  considerably  above  the  temperature  that  can  be  borne 
with  the  hand,  in  fact  nearly  to  a  red  heat.  Half  a  pound  of  tea-leaves 
is  thrown  in  aud  stirred  rapidly  about,  i)roducing  constantly  a  crackling 
noise  and  a  great  quantity  of  steam,  which,  from  the  depth  of  the  pan, 
cannot  escape  so  readily  as  from  the  shallow  kuo  used  for  black  tea. 
Thus  the  tea  is  steamed.  The  roaster  raises  the  leaves  every  now  and 
then  a  little  above  the  surface  and  shakes  them  over  tlie  palm  of  his  hand 
to  separate  them  and  disperse  the  steam  (Plate  VII,  Fig.  23).  WTien  this 
is  done  the  leaves  are  swept  into  a  basket  held  in  readiness  by  anotJier 
man*  The  rolling  and  kneading  are  done  in  precisely  the  same  manner 
as  in  preparing  black  tea.  After  they  have  been  sufficiently  twisted  in 
the  hands  the  leaves  are  spread  out  on  sieves  and  allowed  to  cool  for  a 
little  while,  but  the  sooner  they  are  put  through  the  second  roasting  pro- 
cess the  better.  For  this  operation  the  fire  is  considerably  diminished, 
charcoal  being  used  in  place  of  wood ;  but  the  kuo  is  yet  kept  so  hot 
that  the  finger  cannot  touch  it  for  more  than  a  second,  and  great  atten- 
tion is  paid  to  the  regulation  of  the  heat,  a  man  beiug  constantly  em* 
ployed  to  attend  the  l&e,  while  another  fans  the  leaves  throughout  the 
entire  process  (Plate  VII,  Fig.  24).  The  roaster  agitates  the  leaves  in 
the  kuo  until  from  loss  of  moisture  they  show  no  louger  any  tendency 
to  uncurl.  They  are  now  of  a  dark-olive  color,  and  after  being  removed 
and  sifted  are  again  (but  now  in  larger  quantity)  put  into  the  roasting- 
vessel,  which  is  heated  more  moderately.  In  tins  last  roasting  a  peculiar 
change  of  color  takes  place;  the  leaves  becoming  covered  with  a  bluish 
tint  resembling  the  bloom  on  fruit,  which  is  the  distinct  character  of 
this  species  of  tea.  Until  this  coloring  (which  is  the  only  proof  that  the 
lesves  are  thoroughly  dry)  there  is  no  rest  allowed  the  workmen.  The 
three  roastings  occupy  about  ten  hours,  the  original  quantity,  33  i)ounds, 
requiring  the  entire  attention  of  one  man.  The  crude  product  of  these 
roastings  is  called  Mao  Tsha,  and,  when  not  assorted  on  the  spot,  is  sent 
to  Canton,  where  it  is  passed  through  different  sieves  and  wiimowed  by 
tossing  on  large  bamboo  trays  fPlate  VII,  Fig.  25),  and  at  last  is  passed 
through  a  winnowing-machine  like  that  used  for  separating  chaff*  from 
wheat.  It  is  now  assorted  into  four  principal  classes  known  as  Hyson^ 
Hyson-skin^  Ymma  Uyson^  and  Gunpowder.  Previous  to  packing,  these 
ore  mixed  according  to  the  quality  required. 

Singlo  or  Ticcmkay  tea  is  prepared  in  the  same  way,  only  with  less  care 
than  the  Hyson.  The  operation  of  rolling  is  often  performed  with  the 
feet  as  a  relief  to  the  hands,  and  the  Twankay  kuo  resembles  that  used 
for  black  tea,  except  that  it  is  placed  obliquely  at  an  angle  of  16^  on  the 
stove  and  about  9  inches  below  the  surface  n?late  VUI,  Fig.  2G).  This 
tea  is  often  roasted  only  twice,  then  sifted  ana  assorted  in  the  same  man- 
ner as  Hyson. 

Exjieriments  upon  the  difference  of  color  in  black  and  green  tea  have 
proven  that  the  tint  depends  entirely  upon  manipulation  and  not  upon 
heat.  With  tiie  same  degree  of  heat  the  same  leaves  will  be  black 
if  allowed  to  remain  quiet  during  the  last  roasting,  while  they  become 
green  if  kept  in  an  incessant  state  of  motion ;  the  former  management 
tending  to  retard,  while  the  latter  accelerates  the  evai)oration  of  the 
juices,  which  is  further  augmented  by  the  fanning. 

In  India  the  process  of  manufacturing  tea  is  &r  simpler  and  less  ex- 
pensive than  the  methods  employed  in  China  and  Japan.  l^Ir.  James  L. 
Forbes,  a  Pennsylvanian,  now  managing  a  tea  &ctory  in  Eastern  Ben- 
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gal,  and  who  has  written  quite  an  interesting  and  instructive  artideon 
the  cultivation  and  nianuiacturc  of  tea  in  that  country,  says: 

The  Icjivos  aro  cairiod  fi-oiii  the  pinions  direct  to  the  roUiug-housc,  and  aro  there 
pcattercd  over  tlio  Hoon*  aii<l  allowed  to  cool,  two  m(;ii  tiiniing  them  over  ocoasionally. 
Tlicy  arc  X\un\  Hcatterod  on  mats  and  allowcil  to  wither  till  they  are  quite  Roftandpli- 
ahle' ;  they  are  then  tak<?n  in,  ])lacctl  on  shelves,  and  are  ready  lor  rolling  next  monimg. 

Tlio  i-oUin^-honso  is  pMierally  a  largo  l)uilduijr,over  100  feet  long  and  some  40  feet 
wide,  with  tables  nmning  the  whole  length.  The  coolies  form  lines  on  each  sideof  the 
tables,  facing  each  other,  and  abont  two  feet  apart.  Twenty  i>ouud8  of  leaf  are  placed 
between  every  two  men,  who,  placing  their  hands  upon  it,  8]>reacl  it  out,  and  roll  it 
backward  and  forv>'ard,  from  right  to  h'l't,  all  keeping  time  in  tbeirmovements  and 
stiniulat  ing  each  otluT  by  yelLs,  shcmts,  and  contortions  of  the  body,  that  would  make 
a  stranger  imagine  they  were  in  the  gi-eatest  torture.  After  half  au  hour's  rolling  thf 
batch  of  leaves  is  taken  and  passed  thi-ongh  largo  sicvefl,  "where  the  leaf  is  8eparat«?d 
into  fine  and  coareo  qnalities,  and  then  taken  back  to  the  tables,  where  it  is  rolled  sep- 
arately till  linished.  It  is  then  pressed  into  balls  of  about  one  ponnd  each,  and  placed 
in  rows  on  a  table  for  f(.>rmcntation,  which  takes  place  in  about  one  hour*8  time,  great 
care  being  re(juircd  not  to  over-ferment  the  leaf,  which  would  spoil  the  tea.  When  the 
fennentation  is  completes  the  tea  changes  from  dark  green  to  a  salmon  color.  It  is 
now  taken  in  baskets  to  the  liring-house.    This  is  a  largo  building,  with  about  fifty fire- 

})laces  ranged  round  the  side  of  tho  walls,  about  three  feet  high,  and  looking  Terr  mach 
iko  the  tire-holes  in  a  brick-kiln.  On  top  of  tho  brick- work  are  frames  with  slides, each 
iiro-placo  having  foiu:  drawers.  Tho  three  upper  ones  have  bamboo  nettings  for  bot- 
toms, with  a  mesh  of  abont  eight  to  tho  inch ;  the  lower  one  has  a  bottom  of  zinc.  Each 
cooly  has  charge  of  three  fire-places  or  twelve  trays.  He  jpulls  out  No.  1,  breaks  np  the 
ball' of  tea,  and  spreads  it  lightly  over  Xo.  2.  He  now  hlls  No.  3  on  top  of  No.  2  and 
and  No.  4  on  top  of  No.  3,  and  then  presses  them  all  in  over  the  ^re  of  glowing  charcoal 
below,  taking  care  to  keei)  tho  zinc  tray  below,  in  order  to  catch  any  of  the  tea  that 
might  fall  while  pressing  in  the  upper  trays.  Ho  now  pulls  out  the  lower  tray,  No.  1,  and 
aUows  the  heat  to  i)ass  through  the  tea,  changing  the  trays  from  upper  to*lower,  thm 
drying  off  each  batch  of  tea.  lliis  is  about  tho  hardest  work  in  the  factory  on  account 
of  the  great  heat. 

Tho  sorting  of  the  tea  is  done  with  sieves  made  of  galvanized  wire  of  five  different  niM. 
Nos.  8, 10, 12, 14,  and  IG.    They  are  about  G  feet  long  by  2  feet  wide,  and  arc  snspended 


it  against  tho  wire  gives  it  a  gray  color  and  rubs  off  all  tho  bloom.  The  tea  remaining 
in  No.  ti  is  tho  fourth  quality,  called  Souchong.  AVhat  has  passed  through  No.  8  ia  put 
through  No.  10,  all  remaining  in  that  sieve  being  third  quality,  Pekoe  Souchong. 
Again,  tho  remainder  is  passed  tlu*ough  No.  12,  and  gives  us  second  qnality,  Pekoe:  and 
once  more  it  is  parsed  through  No.  14  to  get  tho  first  quality,  Broken  Pelcoe.  No.  16  is 
used  for  taking  out  tho  diist  and.cleaning  tho  line  teas. 

Tho  te^is  are  now  carefnlly  picked  over  by  women,  who  take  out  all  stalks  and  other 
impurities,  and,  after  being  heated  over  just  sufficient  to  remove  any  existing  dampnetf. 
are  packed  in  bins  mado  of  zinc,  capable  of  containing  5,000  poundis  each. 

From  tho  clescriptioii  of  Mr.  Forbes,  it  is  qnite  evident  that  the  East 
Indiaii  processes  of  manufacturing  tea  are  far  less  complicaied^  irksome, 
and  expensive  than  the  ohl  methods  of  China  and  Japan.  And  that 
these  Assam  and  C -achar  processes  will  in  time  become,  through  the  in- 
troduction of  further  improved  machinery,  more  generally  adopted  ve 
have  abundant  reason  to  believe.  Alrt»ady  much  has  been  done  in  this 
direction.  !Mr.  Bousall,  for  a  number  of  years  connected  with  tea-plan- 
ations  in  East  India,  has  described  in  a  former  report  some  of  this 
nnohiner^',  which  it  may  not  be  out  of  place  to  reproduce  here: 

'1.  VIII,  rig.  27  is  a  winnowing-machine,  with  movable  divisions,  which  separate 
no  interior  into  four  or  live  troughs.  The  tea  is  idaced  in  the  hopper  above,  aud  the 
landlo  is  turned  with  the  right  hand,  while  with  the  left  the  quantity  of  tea  is  iejr«>- 
ated  that  shall  fall  through  the  hopper  by  drawing  a  slide  at  the  bottom  of  it:  the 
'Wst  of  the  fan  blows  the  dtist  and  small  particles  of  tea  to  the  end  of  the  machioet 
iiere  it  is  intercepted  by  a  boaixl  and  falls  through  an  opening  (a)  at  the  bottom 
ato  a  basket  placed  to  receive  it.  The  next  lightest  tea  is  blown  not  quite  so  far.  oihI 
'ills  out  through  the  trough  {h)  on  tho  side.  This  tea  is  called  Pekoo ;  the  next,  beiog 
ittlo  hep^'ior,  falls  at  tEe  next  trough  (c),  and  is  caUed  Broken  Pbkoe.  Theneit 
•ng  f^^ii;  heavier,  fpi^H  tbrough  tho  trough  i/,  is  the  Souchong;  the  heaviest  fallt 
"^•Mf,    ii.    r^-^^^\  (4>     .oft^    '^  "^'lo  Tinn,  and  is  tho  coarso  Soncliongi  alaockUedGiuh 
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powder.  This  last  kind  is  chopped  up  in  a  box  with  a  sharp  instrument  and  mixed 
with  the  Souchong  of  d. 

PL  VIII,  Fig.  26.  This  represents  a  machine  for  heating  the  leaves,  as  it  is  con- 
sidered that  the  llavor  of  tea  is  improved  by  beating  the  leaves  after  they  have  been 
withered  in  the  sun,  until  a  x)eculiar  scent,  somewhat  similar  to  new-mown  hay,  is 
produced. 

For  rolling  the  tea-leaves  into  balls  there  is  used  a  machine  which  answers  the  pur- 
pose admirably  (Plate  VUI,  Fig.  29). 

The  markets  of  East  India,  especially  in  the  districts  of  Assam  and 
Cachar,  are  famished  with  a  very  fine  black  tea,  known  in  Europe  as 
Assam  or  Indian  tea.  It  has  not  as  yet  been  brought  to  our  American 
markets.  This  tea  has  some  great  advantages  over  the  others,  as  it  is 
not  adulterated,  and  maintains  a  constant  high  flavor  and  uniform  color 
and  quality,  owing  to  the,  more  scientific  management  and  the  introduc- 
tion of  European  machinery;  and,  more  than  all,  to  the  fact  that  the 
large  areas  planted  enable  the  well-organized  and  enterprising  companies 
controlling  them  to  manipulate  large  quantities  of  leaves  at  one  and  the 
same  time,  and  to  subject  the  entire  mass  to  one  and  the  same  process; 
while  in  China  and  Japan  the  tea-growers,  working  only  a  little  patch  of 
land,  manufacture  the  leaf  in  their  own  rude  way,  always  making  a  dis- 
tinction between  w^hat  they  make  for  home  consumption  and  that 
intended  for  exportation.  When  the  small  cultivator  has  a  sufficient 
quantity,  he  takes  it  to  the  nearest  market-town,  where  it  is  disposed  of 
to  middle-men,  who  sell  it  to  native  merchants  in  the  larger  towns. 
These  last  assort,  flavor,  and  "doctor''  it,  and  then  forward  it  to  the  sea- 
ports, where  it  is  sold  to  European  merchants  at  auction. 

There  are  many  other  interesting  facts  connected  with  the  general 
history  of  tea,  and  with  its  cultivation,  manufacture^  and  characteristics 
as  found  in  China,  Japan,  and  the  British  East  India  possessions,  men- 
tion of  which  we  are  compelled  for  want  of  space  to  omit.  Enough  has, 
perhaps,  been  said  for  an  intelligent  understanding  of  the  dMerent 
methods  there  employed,  and  for  inducing  such  a  wise  modification  of 
them  to  the  induj^try  as  it  shall  hereafter  be  pursued  in  the  United 
States,  as  the  slightly-differing  conditions  of  soil,  climate,  and  the 
widely  variant  ones  of  labor  may  suggest. 

It  is  gi-atif>iiig  to  know  that  large  portions  of  our  teiTitory  present^ 
with  respect  to  climate  and  soil,  corresponding  degrees  of  latitude,  and 
other  circumstances,  an  open  way  to  the  introduction  and  culture  of  tea, 
and  to  believe  that  our  people  have  sufficient  enterprise  to  lead  to  its 
extensive  manufacture. 

The  latitudes  in  which  tea  is  successfully  cultivated  in  China,  Assam, 
and  Japan  correspond  geographically  with  the  latitudes  embraced  in  the 
States  of  Delawait*,  Maryland,  Virginia,  West  Virginia,  North  Carolina, 
South  Carolina,  Georgia,  Alabama,  Tennessee,  Kentucky,  Arkansas, 
Missouri,  and  a  portion  of  the  Pacific  coast,  and  the  conditions  of  tem- 
perature, soil,  &c.,  are  about  the  same.  Wilmington,  in  Delaware,  is 
parallel  with  Peking,  one  of  the  finest  tea-growing  districts  in  China; 
and  the  upper  poitions  of  South  Carolina  are  parallel  with  three  of  the 
most  abundant  of  its  tea-growing  provinces.  So  with  the  other  States 
mentioned. 

The  successful  exi)eriments  in  its  culture  already  made  in  several  of 
the  States  above  mentioned,  and  which  are  referred  to  in  the  letters 
hereto  annexed,  would  seem  to  justify  the  opinion  that^  while  tea-growing 
on  a  large  scale  and  as  a  separate  business,  in  this  country,  may  not  at 
present  prove  remunerative,  in  the  absence  of  the  large  means  which, 
coupled  with  persistent  and  untiring  effort,  have  brought  such  marked 
success  to  the  operations  of  European  capitalists  in  Assam  and  else- 
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where,  yot  as  a  home  indmtry^  fiiniisbing  light,  pleasant,  and  piofitaUe 
employment  to  the  wives  and  cliildren  of  the  tarmers  of  certain  sections 
of  our  country,  it  will,  at  no  distant  day,  become  an  indostr}'  of  great 
value. 

The  possibility  that  the  tea-leaf  may  be  cured  and  prei>ared  by  mod- 
ern means  and  ai)])liiuices  rather  than  by  the  teiUoiis  hand-processei» 
that  we  have  described,  promises  sufficiently  well  to  induce  the  necessary 
experiments;  ibr,  if  successful,  the  exi)ensive  pait  of  propariug  would  be 
done  away  Avith,  and,  as  an  industiy,  tea-producing  would  be  placed  in 
comparative  advance,  as  was  cotton  by  the  gin  and  sugar  by  the  cen- 
trifugal pan. 

Moreover,  the  crop  is  one  which  will  not  interfere  with  any  other.  It 
woiUd  take  in  no  way  IVom  the  general  work  of  the  fann  or  plaiitatim, 
but^  on  the  contmrj',  be  mere  I'ecreation,  coining  as  a  change  and  a  new 
vanety  of  occupation.  Any  family  of  three  or  four  i)er80U8  can  easUy 
cultivate  a  single  acix?,  and  can  take  care  of  it  with  little  more  work  tluui 
is  often  given  to  ])ickling  and  preserving.  And  as  in  the  domestic  or 
family  pickling  and  i)n^serving  it  is  not  claimed  that  the  pickles  and  pre- 
sences are  made  in  small  (piantities  at  as  low  prices  as  it  can  be  afibnled 
by  factories  specially  devoted  to  such  industry,  yet  the  sni>eiiority  of  the 
article  protluced  is  generally  va^stly  in  favor  of  the  £fumly  prodnctioD. 
Bo  the  teas  made  in  small  gardens  by  the  surplus  family  labor  has  the 
advantage  of  superiority  and  classification,  or  separation  of  grades,  not 
now  known  to  th<^  importcnl  article.  So  that,  whether  or  not  as  a  special 
crop,  tea  can  become  an  industry  among  us,  it  is  plain  that  there  are 
thousands  of  ianiilies  in  at  least  one-half,  if  not  two-thirds,  of  our  land 
that  may  profitably  gi*ow  a  tea-garden,  and  can  enjoy  it  as  they  do  the 
orchard  or  the  berry-])Ht(rh,  and  have  the  agreeable  experience  of  drink- 
ing a  beverage,  never  yet  known  in  this  country,  from  a  grade  of  lea 
worth  in  China  and  Japan  ii-om  $5  to  $14  per  pound. 


EXTRACTS  FROM  LETTERS  FROM  CULTIVATORS  OF  THE  TEA-PLAXT  IS 

THE  UNITED  STATES. 

Mr.  J.  J.  Lucas,  Society  Ilill,  S.  C,  says : 


obtaiued  a  i(s\y  plants  about  the  same  tiniu  tliat  Dr.  Junius  Smith  did,  but  did  not 
attempt  to  make  tea.  General  Ciillespie'H  i)Iant9  are  still  nving  and  thriTing.  On  the 
Middleton  place,  Asliley  River,  near  Charleston,  tca>plants  are  now  growing,  forornft' 
mental  use  only,  and  are  ten  I'eet  lii^h.  A  gentleman  in  Georgia  (says  the  Koral  Csn^ 
liuian)  obtained  441  pounds  of  tea  from  one  acre  of  land,  which,  at  50  cents  apoondf 
would  bring  $:;^i0.50.    Our  average  cottou-yiold  is  about  $15  T>er  acte:  our  best  sbcot 

t  is  reconmiended  to  plaut  5  by  5  feet,  or  1,764  plants  to  the  acre.    AIn.  R.  J.  8enf>o. 
't  Libeily  County,  Georgia,  says  the  tea-plant  thrives  as  high  up  as  Athens,  and  is 


iiaj)le  to  injury  from  heat  than  rr)ld.  The  editor  of  the  Soil  of  the  South,  New  Orifltitfr 
tucceeded  so  well,  that  he  was  ottered  $1.50  per  pound  for  his  make  of  tea.  Cotton  ii 
if'-^  Ml  price  below  the  cost  of  production,  ami  we  mast  try  something  eUe. 

)r.  Turner  Wilson,  Windsor,  N.  C,  says: 

have  bctm  raising  the  tea  since  1858,  but  without  much  cnltiTation.  My  yaidisi 
^cbi'don  an^  Handy  sf)il,  and  the  ]dnntA  or  bushes,  without  any  cultivation,  axe  of  ilov 
growth.  I  plant  the  seed  about  the  lirst  of  April,  but  they  come  up  nnder  the  ba^ 
ery  thick  from  the  fallen  Kee<l.  »Sometimes  1  throw  a  little  dirt  on  the  seed  winch  I 
lO  not  pick  u]).  I  have  sev(  nil  hundred  plants  under  the  bushes  from  4  to  12iiiditt 
ligh,  and  r^Miut  lit'ty  in  my  front  yard.  The  leaves  may  be  picked  in  May,  Jnlfr^ 
;nn«  ..i.ibi.  iw  'jmt  any  t  ime  before  frost.  The  cost  of  picking  would  be  a  mere  titf*^ 
»<in<        ,--'  »»«/»i      ""'•  •»»    iir<»#>  i^^ioiir^ig  a  dav. 


THE  CHINESE  TBA-PLANT.  368 

James  H.  Bion,  Esq.,  WinnsboToagli^  S.  0.,  says  i 

I  live  in  Fairfield  Connty,  which  is  a  little  north  of  the  center  of  the  State.  In  the 
fall  of  1859  I  received  from  the  Patent  Office,  Washington  (of  which  the  Agricultural 
Department  is  a  part  successor),  a  very  tiny  tea-plant,  which  I  placed  in  my  flower- 
pirden  as  a  curiosity.  It  has  grown  well,  has  always  been  free  from  any  disease,  has 
had  full  outdoor  exposure,  and  attained  its  present  height  (5  feet  8  inches)  in  the  year 
1865.  It  is  continually  producing  perfect  seeds,  whicli  readily  germinate  and  produce 
healthy  seedlings.  This  shows  that  the  plant  finds  itself  entirely  at  home  where  it  is 
growing.  There  Q^umot  be  the  least  doubt  but  tliat  the  tea-plant  will  flourish  in 
South  Carolina. 

Mr.  James  S.  Mxjedock,  Charleston,  S.  C,  says: 

I  would  also  mention  that  the  tea-plant  is  well  suited  to  our  climate.  A  gentleman 
at  Georgetown,  on  our  coast,  writes  me  that  he  has  raised  a  lar^e  number  of  plants 
from,  the  seed,  and  they  are  as  thrifty  and  grow  as  well  as  our  wild  orange,  the  cold 
weather  which  we  have  occasionally  producing  no  effect  on  them. 

Mr.  Abthue  p.  Foed,  Charleston,  S.  C,  says: 

About  four  or  five  years  ago  I  obtained  from  a  friend  some  seeds  of  the  tea-plant,^ 
mad  planted  them  in  my  garden,  twenty-one  miles  frt)m  Charleston,  inland.    The 

Elants  came  up  readily,  were  duly  transplanted,  and  are  now  fine  shrubs  three  feet 
igh,  and  seven  in  number.  The  foliage  is  luxuriant,  and  the  plants  bear  the  coldest 
weather  here  without  any  ill  efiects,  the  mercury  on  more  than  one  occafiion  marking 
16^,  tknd  the  plants  being  encased  in  ice  at  other  times  also. 

I  am  satisfied  that  both  tea  and  coffee  plants  would  succeed  in  the  South,  and  it 
would  be  well  if  our  planters  could  be  induced  to  experiment  with  both. 

William  Summeb,  esq.,  Kewberry  County,  S.  C,  says : 

There  are  several  healthy,  vigoroua  tea-plants  growing  in  Columbia ;  these  plants 
have  been  cut  back  to  keep  them  in  proper  condition  in  the  grounds  where  planted. 
I  have  seen  at  the  Greenville  residence  of  the  late  Hon.  J.  R.  Poinsett  the  tea-plants 
growing  finely  of  those  introduced  by  Dr.  Junius  Smith.  And  he  remarked  to  me  that 
we  have  here  Uie  Vleafragran  (fragrant  olive),  with  which  we  can  flavor  the  tea  equal 
to  any  prepared  for  the  special  use  of  the  Emperor  of  China.  The  fragrant  olive 
blooms  freely  from  early  spring  until  midwinter,  and  the  flowers,  when  gathered  fresh 
and  put  in  the  caddy  among  the  tea,  impart  a  delightful  aroma  to  the  tea.  I  have  at 
different  times  imported  a  few  tea-plants  from  Angers,  France,  and  these  have  been 
disseminated  from  the  Pomaria  nurseries,  and  found  to  succeed.  I  have  no  doubt  of 
the  success  of  the  tea-plant  in  the  middle  and  upper  portions  of  this  State. 

Mr.  S.  D.  MoEGAN,  Fashville,  Tenn.,  says : 

The  shrub  grows  luxuriantly  in  Central  Georgia,  even  100  miles  north  of  Augusta, 
to  my  personal  knowledge,  as  I  there  used  the  domestic  article  for  several  weeks' time 
and  found  it  excellent.  There  may,  however,  be  a  difficulty  about  its  culture  for  want 
of  a  very  cheap  class  of  laborers  to  pick  and  prepare  the  leaves.  This,  however,  is  a 
subject  I  have  not  investigated,  but  I  think  it  is  worthy  of  a  thorough  iuvestigation. 

Mrs.  Maby  J.  Ives,  Lake  City,  Fla.,  says : 

Your  letter  making  inquiries  in  regard  to  the  tea-plant  has  been  received. 

My  husband  obtained  the  plants,  mrough  a  friend,  from  the  Department  of  Agricul- 
ture at  Washington,  in  the  year  1858.  They  were  then  small  plants,  only  a  few  inches 
in  height.    Now  they  are  large  shrubs. 

I  have  used  the  leaves  for  making  tea,  and  those  who  have  tasted  it  have  pronounced 
it  of  a  very  fine  flavor. 

The  plant  is  not  at  aU  affected  by  cold  weather  such  as  we  have  in  this  climate, 
blooms  and  bears  seeds,  and  can  be  propagated  by  cuttings  as  well  as  by  the  seed. 

Mr.  Alex.  M.  Foestee,  Georgetown,  S.  C,  says : 

My  plants  are  in  a  rich,  dry  soil,  and  grow  Tery  rapidly,  requiring  only  three  or  four 
years  to  reach  the  height  of  4  feet.  'They  are  as  tmifty  and  bear  the  Vicissitudes  of 
our  climate  as  well  as  the  native  Cassina  {Ilex  oa$»ene).  1  have  several  times  picked 
(in  April)  a  quantity  of  the  young  leaves,  and  commenced  the  process  of  curing  them 
accx)nling  to  the  directions  given  by  Mr.  Fortune  (see  Agricultural  Report,  18r>:{),  but 
I  have  never  had  the  perseverance  to  carrv  out  frilly  the  entire  process.  Yet  1  have 
made  some  fair  black  tea,  better  than  much  that  is  said  to  have  come  from  China  and 
for  which  I  have  paid  $1.25  per  iK>und. 

Eev.  A.  Meriwetheb,  Columbia,  S.  C,  says : 

I  obtained  a  Chinese  tea-plant  from  North  Carolina  nine  years  ago,  and  set  it  out  in 
open  ground  in  a  plat  of  B^mnda  grass.    It  has  received  no  cultivation,  and  la  now  a 
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fme  slinib,  ineasuriug  to-day  hIx  and  a  half  feet  in  height  by  nine  feet  acron  the 
branches  at  the  base.  The  soil  where  it  grows  is  light,  aandy  land,  with  no  clay  withm 
two  feet  of  the  snrfaoo. 

Tho^plant  is  not  aiiecltHl  by  the  severest  cold  to  which  onr  climate  is  subjeci  It 
was  not  the  lea^t  injured  by  the  intense  cold  of  December,  1870,  when  my  thermometer 
registered  1^  above  zero ;  the  (roldest  weathcjr  I  have  ever  known  in  this  latitude. 

My  plant  blooms  from  the  latter  x)art  of  Angiist  on  to  December,  and  makes  abcM- 
tiful  ornamental  shrub.  It  is  evergreen.  I  have  obtained  tea  of  the  best  qnaliir 
from  the  cured  leaves.  The  process  of  X)reparing  the  leaves  for  nse  is  the  same  asthit 
given  in  the  Southern  Cultivator,  January  number,  1872.  There  have  been  sacccMlid 
ex])eriments  made  with  this  ]>lant  in  Florida  and  in  Georgia.  That  the  climateof  tb 
Southern  States  is  well  suited  to  the  cultivation  of  the  tea-plant  I  think  there  can  be 
no  question.  /  aincerely  hope  you,  may  succeed  in  your  efforts  to  arouse  our  people  to  tk 
importance  of  its  cultivation.  If  only  enough  tea  were  made  to  supply  the  home  de 
maud,  what  an  immense  annual  saving  would  result ! 

Mr.  James  Edward  CALnoxjN,  Trotter's  Shoals,  Savaimali  River,  S. 
C,  says: 

Eighteen  years  ago  some  half-dozen  tea-plants,  brought  from  China,  were  Bentne. 
I  set  them  in  a  soil  friable,  of  medium  quality,  unmanured.  Nothing  has  beendow 
l»eyond  keeping  down  the  weeds  with  the  hoe.  The  plants  have  had  no  proteetim; 
but  during  u  portion  of  the  first  summer  seedlings  have  some  shelter,  is  yet  then 
has  been  no  damage  from  blight  or  irom  insects.  Frequently  leaves  are  clipped  in 
moderation  from  all  parts  of  the  bush,  care  being  taken  not  to  denude.  laeytn 
parched  in  an  iron  vessel  at  the  kitchen  fire,  constantly  stirred,  and  immediately  afto^ 
ward  packed  in  air-tight  boxes.  To  prepare  them  for  inftision,  they  are  groimdiift 
coifee-mill. 

The  capsules  of  the  tea-nuts  aiTord  the  most  pleasant  of  bitters.  They  were  nTcd 
and  given  to  the  matron,  an  it-em  in  her  materia  medica  for  my  people,  lonjK  befoiel 
heard  that  a  physician  in  Georgia  had  carefully  tested  the  "  tea-null,"  and  found  itto 
possess  all  the  properties  of  the  cinchona. 

At  the  axil  of  every  leaf  there  is  a  flower-bud ;  often  two,  sometimes  three  bndi 
They  would  bo  invaluable  to  the  apiarian. 

On  the  12th  of  November  frost  stopped  the  blooming  of  cotton,  but  swanns  of  tk 
honey-bee  continued  to  visit  the  fresh  blossoms  of  the  tea-plants.  This  is  the  pafecl 
climate  for  the  tea-plant. 

Mrs.  R.  J.  Screven,  Mcintosh,  Liberty  County,  6a.,  says : 

My  experience  is  that  the  tea-plant  does  best  in  land  somewhat  low,  but  not  sncb 
as  water  will  lie  upon  or  is  overflowed.  I  sow  the  seed  in  the  fall,  as  soon  as  ther 
ripen  and  drop  from  the  bushes,  in  drills  eighteen  incites  apart.  They  come  up  lesdilf 
in  the  spring,  and  by  winter  are  from  three  to  six  inches  high.  Under  the  shade « 
some  large  tree  is  usually  the  place  selected  for  sowing  the  seed,  for  if  the  planti  w 
ex])os('d  to  the  hot  sun  while  young,  they  invariably  die  the  first  sununer.  whensz 
months  old  they  are  ready  for  transplanting,  have  generally  a  fl;ood  anpply  of  rooti 
and  can  bo  set  but  at  any  time  from  the  first  of  November  to  the  lost  or  March!  b 
putting  them  out,  1  liave  generally  prepared  holes  to  receive  them,  to  give  a  good 
start,  so  that  fme,  healthy  bushes  will  bo  obtained. 

The  holes  are  usually  dug  out  a  foot  or  more  deep,  and  equally  as  iride,  and  filled  ii 
with  half-rotted  leaves,  a  little  cow-pen  manure  and  sunace  soil;  all  of  this  to  be 
packed  down  to  prevent  water  settling  around  the  plants  whenever  it  rains.  Theta 
is  i)1anted  up  to  its  iirst  leaves,  and  a  little  water  given  to  press  the  earth  close  to  tke 
i-oots.  As  soon  its  the  warm  spring  weather  begins  each  plant  is  shaded  from  them 
A  crutch,  two  feet  out  of  the  ground,  is  <lriven  in  on  e(»cli  side  of  the  plant,  a  itnBff 
stick  placed  across  the  crutches,  and  pine  branches  leaning  upon  this  make  a  dftf 
and  good  shade. 

The  lea,  when  young  and  not  large  enough  to  shade  its  own  roots,  is  very  seuiitin 
to  the  heat  of  the  sun.  This  shading  being  somewhat  troublesome,  I  have  adopted 
mother  plan.  It  is  this :  to  set  out  the  phmts  under  the  shade  of  some  latge  Imuor 
ree  until  they  are  about  two  feet  high,  then  take  them  up  carefully,  cat  onnearlyaU 
Uie  to])s,  and  plant  out  in  their  permanent  places.  As  soon  as  spring  opens  thejinU 
)ut  out  sutiicient  leaves  to  shade  their  own  roots.  In  April,  1867, 1  mink  it  wai,  Hk- 
Howard,  from  Baltimore,  who  has  been  engaged  on  a  plantation  for  several  yean  in  flu 
<]ast,  visited  my  father's  plantation  in  this  county.  Ho  expressed  himself  as  soipiM 
^t  the  splendid  growth  of  the  tea.  Being  there  at  the  time  of  sathering  the  jcnafl 
eaves,  he  ]ducked  from  one  bush  alone,  x)repared  the  tea  himf^f,  and  took  it  oiiti 
i.>    ittioro,  where  he  had  it  tested  and  weighed.    He  wrote  book  that  it  had  been  pn- 

v.od  stronger  and  of  superior  flavor  to  the  imported,  and  that  by  calcnlatioii  bi 

latislied  that  four  ^'undred  '*^'i  ^<^v  pounds  of  cured  teaooold  be  madslieisit 
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I  have  only  prepared  black  tea,  the  process  being  very  easy  and  simple. 

The  leaves  are  gathered  the  day  before  they  are  to  bo  dried,  and  spread  thinly  over 
tables  to  wilt.  The  small  leaves  are  om^d  by  themselves,  as  thoy  mako  the  most  su- 
perior quality  of  tea.  The  day  after  being  plucked,  they  are  taken  in  the  hands  and 
rubbed  until  they  become  soft  and  flaccid.  They  are  then  placed  in  heaps  and  allowed 
to  remain  so  for  about  one  hour.  They  are  then  put  into  a  Dutch  oven,  which  is 
heated  by  a  few  coals  under  it.  While  in  the  oven  they  are  constantly  stirred  with 
the  hand  to  prevent  scorchinc.  They  are  roasted  live  minutes,  taken  out,  and  rolled 
again  upon  tne  table.  After  being  rolled,  they  are  exposed  in  the  open  air  in  the  sun, 
and  treauently  stirred.  While  these  are  out  in  the  air  another  set  is  in  the  oven. 
When  all  have  been  roasted,  those  first  put  out  in  the  air  aro  brought  in  and  roasted 
again  for  five  minutes,  then  taken  out  and  rolled  again.  They  are  now  placed  in  a  sieve 
about  an  inch  thick  and  held  over  a  few  hot  coals,  stirring  all  the  time.  They  are 
then  taken  out  and  rolled  again.  This  process  of  rolling  and  toasting  is  continued 
until  the  tea  assumes  a  dark  color.  After  all  the  leaves  have  been  treated  thus,  they 
are  put  in  a  basket  and  hung  over  a  few  coals  and  frequently  stirred  until  the  tea 
appears  black  and  dry. 

M.  J.  W.  Peaece,  Fayetteville,  K  0.,  says: 

My  plants  are  now  about  five  feet  high,  and  very  thick  and  bushy  near  the  ground, 
ooverinff  a  space  as  large  as  a  molasses-hogshead;  have  no  protection  from  any  kind 
of  weather.  The  mercury  has  been  as  low  as  10^  below  zero.  They  do  not  seem  to 
suffer  from  drought,  are  evergreen,  and  bear  a  beautiful  white  flower  with  little  scent 
until  nearly  ready  to  fall.  The  bees  are  very  fond  of  the  flowers.  My  plants  have 
never  suffered  from  insects  of  any  kind.  Half  a  dozen  plants  furnish  my  family  of 
Ave  or  six  persons  with  more  tea  than  we  can  use.  We  prepare  it  by  heating  the 
leaves  in  an  oven  until  wilted,  then  squeeze  them  by  hand  until  a  juice  is  expressed 
from  them,  then  dry  them  again  in  the  oven.  The  tea  is  then  quite  fragrant  and 
ready  for  use.  It  improves  by  age.  We  pick  the  leaves  about  throe  times  during  the 
year. 

Maetin  Gillet  &  Co.,  of  Baltimore,  Md.,  write  as  follows : 

In  re8x>on8e  to  your  request  to  furnish  you  with  information  relating  to  teas 
and  their  preparation  for  market  that  our  personal  observation  in  China  and  Japan 
suggests  as  of  value  in  connection  with  your  efforts  to  introduce  tea-culture  into  the 
United  States,  we  beg  to  submit  the  following: 

So  great  is  the  difference  in  appearance  and  character  between  green  and  black  teas 
and  their  several  flavors  and  varieties,  it  has  always  been  a  disputed  question  whether 
they  were  procured  from  the  same  plant.  The  following  account  of  the  principles 
governing  the  preparation  of  the  several  kinds  of  teas  will  plainly  show,  however,  that 
all  descriptions  of^teas  are  made  from  the  same  species  of  tea-plant,  their  differences 
resulting  chiefly  from  the  methods  of  treatment  adopted.  The  facts  herein  stated  are 
obtained  from  personal  investigations  in  the  tea-districts  of  China  and  Japan.  Our 
object  is  to  explain,  in  as  simple  a  manner  as  possible,  the  conditions  which  govern 
the  transformation  of  similar  fresh  leaves  into  the  different  kinds  of  teas,  and  which 
information  we  believe  essential  to  the  successful  production  of  an  American  tea. 

From  the  time  the  leaves  are  picked  until  finaUy  prepared  for  consumption  in  the 
form  of  teas  of  commerce  they  all  pass  through  two  distinct  processes.  The  first  process 
is  one  of  curing  or  drying  the  fresh  leaves,  and  varies  according  to  the  kind  of  tea 
desired.  The  second  process  is  simply  firing  or  roasting,  similar  to  that  of  coff^-roast- 
ing,  after  the  cured  leaf  has  passed  through  the  first  or  curing  process,  and  is  the  same 
in  all  cases.  Hence  it  follows  that  wo  have  to  look  simply  to  the  method  of  curing 
adopted  in  the  first  process  for  those  peculiar  changes  that  cause  such  striking  dissimi- 
larities in  character  and  flavors  as  are  found  in  the  different  varieties  of  the  commercial 
iirticle. 

In  the  first  process  there  are  three  distinct  methods  of  curing  the  firesh  leaves,  pro- 
lacing  the  three  great  classes  of  teas,  viz..  Green,  Oolong,  and  Congou.  The  two  latter 
are  both  black  teas,  and  are  prepared  in  China,  while  the  green  class  includes  the 
^reon  teas  of  China  and  the  entire  crop  of  Japan.  The  largest  market  for  green  teas 
is  the  United  States.  The  Oolong  class,  sometimes  called  by  consumers  black  tea  with 
a  g^en  flavor,  is  also  largely  used  in  the  United  States. 

.  The  Congou  class,  including  Souchongs  and  English  Breakfast,  is  almost  exclusively 
used  in  England  and  Australia.  A  Chinaman  may  convert  his  crop  into  either  of  the 
three  classes  named.  Just  as  a  planter  of  tobacco  may  prepare  his  leaves  for  either 
sxQoking  or  chewing  purposes.  It  is  found  in  China,  however,  that  in  certain  districts 
the  leaf  is  more  profitably  manufactured  into  a  specific  kind  of  tea,  green  or  black, 
just  as  the  tobacco  crop  of  Connecticut  is  more  advantageously  used  for  smoking  pur- 
poses alone.  To  this  fact,  doubtless,  the  prevailing  impression  may  bo  attributed  that, 
because  oue  district  always  makes  green  or  another  black  tea,  the  plants  are  different, 
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especially  when  the  teas  produced  In  either  locality  exhibit  sach  marked  dlAraM 
in  api>carance  and  chemical  characteristics. 

To  make  it  x^^^^i  how  these  three  classes  ci)me  firom  the  same  leaf  and  orre  their dil^ 
ferences  to  cheniieal  chan^  produced  in  curing,  we  will  follow  the  historjoftlM 
fresh  leaf  through  cnch  of  tiio  melliods,  three  in  number^  referred  to  as  the  flnt  ^irotta, 
till  it  is  ready  for  the  second  or  roasting  process,  which,  as  has  been  stated,  ii  ths 
same  for  all  classes. 

Taking  each  method  in  order,  the  first,  producing  the  green  class  of  tea,  n^te 
called  the  quick  method.  Its  object  is  to  cure  the  leaf  with  as  little  delay  as  poniUe, 
to  prevent  the  slightest  possible  change  in  the  color  and  chemical  properties  of  tli 
fresh  leaves.  In  this  method  the  fresh  leaves,  or  only  so  many  as  can  be  cored  bytte 
afternoon,  are  diied  in  wicker  baskets  lined  with  pax>er^  over  a  slow  fire,  wkr 
any  similar  device.  An  illustration  of  the  effects  of  the  qnick  drying  as  preservitin 
of  color  or  quality  is  found  iu  the  familiar  process  of  preparing  green  or  autumn  leam 
or  curing  garden  seeds.  But  little  change  beyond  desiccation  has  been  produced  it 
leaves  thus  cured,  and  that  property  of  inducing  wakefulness  is  presorved  in  aD  emi- 
nent degree,  both  the  green  teas  of  China  aud  those  of  Japan  ueing  noted  fSorilinr 
exhilarating  qualities.  Teas  of  this  class,  after  being  thus  cured,  are  much  in  the  otD- 
dition  of  green  coifce,  both  having  been  dried.  It  has  been  stated  that  the  origiul 
use  of  the  word  *^  green  "  us  applied  to  tea  was  in  the  sense  of  fresh,  and  hadno  nftr- 
ence  to  color. 

The  second  method  of  curing  is  much  slower  than  that  employed  with  the  pea 
class,  and  produces  the  second  great  class  of  teas — Oolong,  or  '*  black  tea  with  agnea 
flavor.''  1  here  being  no  haste  required  iu  the  drying,  this  is  retarded  by  miJuiig  pihi 
of  the  fresh  leaves,  where  they  are  allowed  to  wilt,  a  slight  beating  or  sweating  wng 
induced.  It  is  this  sweating  that  changes  the  chemical  nature  of  the  leaves  and |n>> 
duces  flavors  quite  dilterent  from  those  developed  in  the  green  class.  The  inftunniB 
boiling  wati^r  has  lost  much  of  the  astringent  qualities  bo  promineot  in  the  jgieen  daa 
the  power  of  producing  wakefulness  has  been  diminished,  while  the  flavor  is  aoiltend 
as  to  constitute  a  distinct  class. 

Finall}',  there  is  the  third  method  of  curing,  producing  the  third  or  Concoa  cIMi  in 
which  very  radical  changes  are  found.  Hero  that  strong  chemical  force  Kznientttini 
is  called  into  play,  efl'ccting  marked  and  decided  differences  in  every  respect.  TU 
leaves  when  gathered  are  piled  up  and  steamed  or  dampened  in  snob  a  way  as  to  indooe 
fermentation,  which  is  arrested  at  the  desired  pomt.  This  treatment^  it  will  be 
observed,  is  similar  to  that  adopted  in  the  curinff  of  the  tobacoo  lea^  and  the  cdorof 
the  pile  of  leaves  is  changed  to  a  dark  reddish-brown,  almost  exactly  like  that  of 
tobacco.  The  chemical  changes  produce<l  separate  this  class  vexy  widely  from  the 
previous  classes.  The  properties  that  induoo  wakefulness  are  almoat  destroyed,  the 
astringency  is  so  lessened  that  nearly  double  the  weight  is  used  to  make  a  cnpof  tts, 
and  both  the  flavor  aud  color  of  the  infusion  more  resemble  co£foe  than  green  or  Oo- 
long tea.  In  countries  where  this  Congou  class  is  largely  need  the  ooDsninption  ^ 
coflee  has  fallen  off  rather  than  increased — ^as  in  England  and  Australia^  where  teas 
a  national  beverage — aud  the  consumx)tion  is  confined  almost  ezolTaBively  to  tKusOoi' 
gou  class. 

Thus  is  the  tea  crop  of  the  world  divided  into  three  separate  olaases,  whoso  dirtitf' 
tions  are  due  neither  to  soil,  climate,  nor  leaf,  but  to  the  treatment  the  leaf  reoeiTeiii 
the  curing.  We  do  not  wish  it  to  ]>e  understood  that  pecnliar  effects  axe  not  dne  to  bfA 
soil  and  climate,  but  we  have  calle<l  attention  to  those  marked  chemical  QhangSBwhicIii 
according  to  their  several  degrees,  create  throe  great  and  distinct  dasaeSy  and  whiflh si 
described  as — 

Green  Tva — dri(^(l  by  the  quick  method,  the  chemical  changes  in  which  an  ivj 
slight. 

Oolonfj — the  slower  method — sweating  without  fermentation; 
'^i"»nges. 

'ongoH — ]>ro(lneed  by  fonnentation  of  the  leaf;  in  this  method 
•r^'»n^e«  in  ilic  leaf. 

^fter  the  leaf  has  passed  throu^xh  one  of  the  abov^e  methods  it  is  ready  iiar  the Itft  * 

.^vond  jtrocess,  wliieh  was  stated  to  bo  the  same  for  all  kinds,  and  consiits of  sinptT 

.iring  or  roasting  the  leaf.    This  can  bo  done  in  open  pans,  its  olject  being  to  A 

'^'Mclly  what  we  accouiiilish  when  wc  roast  coflee. 

;Vith  three  methods  to  eh<H»iH3  from,  the  qnestion  will  be  asked,  Wbich  prodnoeiAe 

vt  kind  of  tea?    lint  a  little  reflection  will  show  how  impossible  it  is  to  ooneclitf 
iiiswer  this  question.    It  is  a  matter  of  taste  aud  fancy,  and  iu  localities  when <■* 
Yw.tiwwi  ])ijiy  laii  another  may  succeed.    It  is  only  after  intelligeut  esperimentthft* 
.^^fiil  result  will  bo  reached. 


<.i 


t^yiwi' 


,f' <^r<><>Ti  *i>MM    viti/iir  -rv/x^^jfl,  i»n "'o  gQ  loug  coiifliderod  sfl  AH  eMsutisl f' 
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of  good  tea,  we  ignore  entirely,  and  would  impreis  on  all  the  importance  of  produo- 
ing  a  tea  solely  to  drink  and  not  to  look  at.  Strange  ae  it  may  eeem,  China  green 
teae  are  valued  in  our  markets  quite  as  much  for  thoir  appearance  as  for  their  dri^dng 
qualities. 

The  abandonment  of  all  nnneoessary  and  expensiye  manipulation  and  the  deleterious 
system  of  coloring  the  natural  products  to  suit  the  demand  of  uninformed  purchasers, 
in  connection  with  the  diffusion  of  correct  information  in  regard  to  the  principles  ana 
methods  of  preparing  the  leaves  for  consumption,  wiU^  in  our  judgment,  accomplish  all 
that  is  required  to  reward  your  efforts  to  introduce,  with  entire  success,  the  production 
of  tea  upon  American  soil. 

The  following  extracts  firom  a  letter  from  Mr.  M.  I.  Saunders.  Debmgnrh, 
Upper  Assam,  India,  received  since  the  preparation  of  tne  foregoing 
article,  will  doubtless  prove  interesting  in  coxmection  with  the  genenu 
subject  of  tea-culture  and  tea-manufacture : 

Sir  :  I  take  the  liherty  of  addressing  you  on  the  suhject  of  your  rei>ort  No.  3,  on  the 

practicability  of  cultivating  and  manufacturing  tea  in  the  United  States. 

*  «  ••  «  •  • 

I  have  been  engaged  in  tea  culture  and  its  manufacture  since  1864,  and  am  at  pres- 
ent the  manager  of  private  estates  producing  125,000  pounds  annually.  *  *  *  From 
my  knowledge  of  the  wants  of  the  tea-plant,  I  conclude,  after  reading  your  report,  that 
there  should  be  no  difficulty  in  successmlly  introducing  it  into  many  p£^s  of  the  United 
States.         •••*•* 

The  inclosed  leaves  show  the  Assam  Indigenous  (PI.  X,  Fig.  37),  the  Assam  Hybrid 
(PI.  XI.  Fis.  38),  and  the  China  (PL  XI,  Fig.  39),  all  in  a  dry  and  unrolled  state.    *    * 

Nearly  all  our  teas  are  now  made  by  machinery.  Much  of  the  cultlvatiou,  even,  is 
done  by  a  machine  with  which  one  man  cultivates  two  acres  per  day. 


THE  OLIVE. 

The  department  desires  to  call  the  attention  of  agriculturists  in  a  large 
portion  of  the  United  States  to  the  importance  of  the  cultivation  of  the 
olive,  a  tree  of  great  value  on  account  of  its  fruit,  the  uses  made  of  the 
wood,  and  the  oil  which  is  expressed  from  the  fruit. 

Attempts,  here  and  there,  have  been  made  to  cultivate  the  olive  in  this 
country:  but  from  various  causes,  none  of  which  could  be  attributed  to 
the  conditions  of  the  climate  and  soil,  they  were  not  successiVd  to  any 
great  extent.  The  country  was  new,  and  farmers  everywhere  were  not 
disposed  to  enter  upon  the  trial  of  experiments  with  foreign  plants  which 
did  not  promise  immediate  or  yearly  results.  The  time  has  come,  how- 
ever, when  agriculture  is  enabled  to  take  a  broader  scope,  and  experience 
and  observation  teach  a  way  and  means  to  add  to  individual  and  national 
prosperity  in  the  introduction  of  a  variety  of  products  needed  by  our 
people,  suited  to  our  climate  and  soil,  and  for  which  we  have  been 
dependent  in  the  past  upon  other  countries. 

The  Jesuits,  it  is  related,  introduced  the  ohve  into  California  more  than 
a  hundred  and  filty  years  ago,  and  some  of  these  trees  are  still  standing 
and  bearing  fruit,  though  their  cultivation  has  never  been  pursued  in  the 
way  of  a  special  industry.  In  1755  a  gentleman  of  Charleston,  8.  C, 
introduced  the  olive  into  that  State;  subsequently  (1829)  Mr.  Rob^t 
Chisolm,  of  the  same  State,  planted  ohve  seeds,  which  produced  trees 
that  are  still  bearing.  A  colony  of  Greeks  and  Minorcans,  who  settled 
in  Florida  in  1769,  brought  the  olive  to  add  to  the  prolific  plant  produc- 
tion of  that  semi-tropical  State.  In  1817  Congress  appropriated  a  grant 
of  lands,  in  the  present  State  of  Alabama,  to  a  company  of  French  emi- 
grants, lor  the  purpose  and  on  the  condition  of  their  introducing  and 
cultivating  the  olive  and  the  grape;  but  the  enterprise  was  not  success- 
fully prosecuted,  and  finally  failed,  and  the  lands  reverted  to  the  gov- 
enunent. 
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Thomas  Jefferson,  an  advanced  agriculturist  of  his  day,  indulged  the 
hope  of  introducing  the  olive  into  Virginia  and  other  Soathem  8tate8, 
and  when  in  Paris,  in  1787,  vrrote  ^'that  although  the  oUve  was  the  tree 
the  least  known  in  America,  it  was  the  most  worthy  of  being  known,^ 
and  pronounced  it  ^'of  all  the  gifts  of  Heaven  to  man,  next  to  the  most 
precious;"  and  further  adds:  "Having  l^een  myself  an  eye-witness  to 
the  blessings  which  this  tree  sheds  on  the  poor,  I  never  had  my  wishes 
so  kindl(Ml  for  the  introduction  of  any  article  of  new  culture  into  onr  onn 
country." 

The  fruit  of  the  oUve  is  preserved  by  pickling.  In  this  form  it  is 
esteemed  a  great  table  delicacy,  and  in  Europe  constitutes  an  important 
article  of  food  for  the  people. 

The  wood  of  the  olive,  especially  the  I'oot  part,  is  bcaatifully  dpaded 
and  veined,  has  an  agreeable  odor,  and  is  susceptible  of  the  highest  pol- 
ish. It  is  greatly  prized  for  these  reasons  by  cabinet-makers,  by  whom 
it  is  wrought  into  their  finest  work.  It  was  of  this  wood,  so  hard  ibA 
lasting  and  of  such  tlue  grain,  that  the  Greeks  sculptured  their  divinities 
before  marble  and  ivory  came  into  use. 

The  oil,  unlike  most  other  vegetable  oils  which  are  nuide  firom  the 
seeds  of  plants,  is  contained  in  the  pericarp  or  the  flesh  of  the  fruit,  and 
is  carefully  extracted  from  it  before  the  seed  is  pressed.  -  This  is  knovn 
as  salad-oil.  It  is  an  inodorous,  pale,  greenish-yellow  fluid,  with  a  bland, 
oleaginous  taste,  unctuous  to  the  touch,  inflammable,  incapable  of  com- 
bining with  water,  and  nearly  insoluble  in  alcohoL  It  is  the  lightest  d 
all  fixed  oils. 

In  other  countries  this  oil  enters  largely  into  the  domestic  economy  of 
every  family.  With  us  it  is  only  used  as  a  condiment,  but  its  essential 
importance  is  in  its  use  in  the  arts  and  manufactures.  It  is  also  used  in 
medicine,  and  is  particularly  valuable  in  tlie  manidacture  of  wodeoSi 
Ca-stile  and  other  fine  soaps  are  made  of  oUve-oil  nuxed  with  alkaliis. 
As  it  becomes  viscid  more  slowly  than  any  other  vegetable  oil,  it  is  espe- 
cially valuable  to  watch-makers,  and  for  the  workings  of  all  complex,  dd- 
icate  machiner;y'. 

Italy,  Spain,  France,  Portugal,  and  Austria  are  the  coantries  when 
the  olive  is  most  extensively  cultivated,  and  where  it  constitutes  a  large 
portion  of  the  wealth  of  the  fanner,  and  fii-om  whence  the  United  States 
and  other  countries  receive  their  principal  supplies.  It  is  cultivated 
also  to  a  considerable  extent  in  Greece,  Sicily,  Morocco,  Tripoli,  ToniSj 
Algiers^  Turkey,  and  Australia. 

The  iuiest  oils  for  table  use  are  said  to  be  produced  in  Tuscany,  whence 
they  are  shipped  from  Leghorn  in  various  measures,  from  pipes  of  110 
gallons  to  the  flask  of  oil,  with  its  straw  covering,  weighing  about  U 
ounces.  The  Apulian  oil,  grown  in  Italy  and  shipped  tram  NajileB,  is 
preferred  by  woolen  manutacturers,  by  whom  it  is  extensively  oaed. 
The  inferior  oils  are  used  in  making  soap.  The  oils  of  Sicily,  like  tiK» 
of  Tunis,  are  too  thin  to  bo  used  singly  in  the  manufacture  of  soap,  and, 
hi^mg  used  only  for  mixing,  are  less  valuable  than  most  others. 

'he  importations  of  olive-oil  to  the  United  States  amount  to  ci^ 
-^,000  gallons  annually,  valued  at  more  than  half  a  million  of  ddlan 

"he  coimtries  which  grow  the  olive  for  j>iu*poses  of  commeioe  piesmt 
^iiditions  of  latitude,  climate,  and  soil  simUar  to  a  number  of  the  Sonth- 
•m  States  and  a  portion  of  the  Pacific  coast.  It  is  a  hardier  tree  thai 
^»*>  orange,  and  will  endiu'e  a  much  colder  climate  It  will  prosper  even 
■    )arren  soils,  and  requires  but  little  attention  in  its  culture. 

''b'»  olive,  botanically  speaking  Oka  Europcea^  was  one  of  the  plantt 
,^b+ iii^^r  MiitiTifio)>  rt  '1  -  M^v '^arly  period  of  man's  history,  and  COB 
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Biderable  doubt  now  exists  as  to  its  native  country.  Some  authors  sup- 
pose it  to  have  originally  belonged  to  Western  Asia,  from  whence  it 
migrated  into  Southern  Europe  and  Korthem  Africa,  while  others  regard 
it  as  indigenous  to  both  Europe  and  Asia.  The  tree  seldom  exceeds  20 
feet  in  height,  and  has  oblong  or  lance-shaped  leaves,  smooth  upon  the 
apper  surface  but  hoary  underneath,  axillary,  erect  racemes  of  flowers, 
md  pendulous  eUipsoidal  fruit.  The  fruit  is  a  smooth,  oval  plum,  about 
three-fourths  of  an  inch  in  length  and  one-half  inch  in  diameter,  of  a  deep 
nolet  color  when  ripe,  whitish  and  fleshy  within,  bitter  and  nauseous, 
t)ut  replete  with  a  bland  oil,  covering  an  oblong,  pointed,  rough  nut. 

It  is  a  branching,  evergreen  tree,  of  slow  growth,  veiy  tenacious  of 
ife^  and  of  great  longevity;  so  great,  indeed,  that  it  is  thought  probable 
hat  the  trees  at  present  existuig  in  the  vale  of  Gethsemane  are  those 
;rhich  existed  at  the  commencement  of  the  Christian  era. 

In  all  ages  the  olive-tree  has  been  held  in  high  estimation.  It  is  writ- 
:en  that  in  early  times  a  branch  of  it,  borne  to  the  Ark  by  the  returning 
love,  signified  to  Noah  that  the  waters  on  the  face  of  the  earth  were  sub- 
dding.  Among  the  Greeks  and  Eomans  wreaths  of  its  leaves  adorned 
iie  brows  of  conquerors,  and  it  has  ever  been  regarded  as  the  symbol  of 

ace.  The  value  and  usefrdness  of  the  oHve,  the  little  attention  neces- 
r  to  its  culture,  and  the  waste  situations  which  it  renders  productive, 
mould  make  it  an  object  of  special  attention  in  a  large  portion  of  the 
CTnited  States. 

In  the  East,  where  the  olive  is  cultivated  with  success,  the  mean  tem- 
[)erature  of  the  year  is  between  68^  and  66^ ;  the  temperature  of  the  win- 
ter not  being  under  42^  nor  that  of  summer  below  Tl^, 

Its  cultivation  in  Europe,  however,  where  the  olive  enters  largely  into 
Dhe  industries  of  the  people,  and  where  it  is  found  in  perfection,  extends 
18  far  north  as  latitude  44^°,  showing  that  it  endures  considerable  vicis- 
situdes of  cold  and  heat,  and  that  in  this  country  it  could  be  cultivated 
luccessftdly  from  latitude  35^  north  down  to  the  Gulf  of  Mexico,  em- 
3racing  an  area  of  ten  or  a  dozen  States. 

Mr.  P.  L.  Simmonds,  an  English  author  of  several  valuable  works  on 
igriculture,  has  furnished,  perhaps,  the  most  thorough  information  on 
;he  culture,  &c.,  of  the  principal  products  of  the  vegetable  kingdom.  In 
^e  course  of  an  exhaustive  treatise  on  the  subject  of  the  olive,  he  states 
3iat  in  France  and  Italy  the  young  oUve  bears  fruit  at  two  years  old, 
that  is,  in  two  years  after  it  has  been  placed  in  the  plantation.  In  six 
{rears  it  begins  to  repay  the  expense  of  cultivation.  After  that  period 
its  producte  are  the  surest  source  of  wealth  to  ihe  farmer. 

Soil  which  consists  largely  of  lime  is  very  favorable  to  the  growth  of 
the  olive-tree.    Situations  near  the  sea  are  also  favorable  to  it.    The 

ands  on  the  coast  of  Georgia  and  Florida,  and  the  sciiboard  of  North 
*ud  South  Carolina,  are  well  suited  to  its  cultivation.  One  of  the  great 
[nerits  of  the  olive-tree,  however,  is  that  it  will  grow  in  almost  any  situ- 
iktion  where  there  is  not  a  redundancy  of  moisture,  and  in  any  land  of 
soil  in  a  latitude  congenial  to  it. 

Hie  olive-tree  is  propagated  by  sowing  the  seeds,  from  cuttings  and 
graftings  which  grow  easily  and  readily,  and  from  little  swellings  or 
cnobs  called  uovolij  which  are  excrescences  upon  the  bark  containing 
xnbryo  buds.  Uovoli  is  a  Tuscan  word,  and  means  little  eggs.  These 
,re  similar  to  bulbs,  because  they  are  capable  of  producing  new  plants, 
liey  are  carefully  separated  from  the  trunk  and  planted  in  the  ground 
rhere  it  is  intended  they  should  remain.  The  tree  is  not  very  product- 
p-e  until  it  is  six  years  old,  when  it  produces  valuable  crops.    From  this 

riod  it  yields  very  abundantly  for  many  years,  even  until  a  great  age 

24  A 
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after  tho  tnink  Las  become  hollow.  In  the  soutb  of  France,  and  in  Itilv, 
there  are  olive  groves  which  are  said  to  be  700  years  old|  and  whidi  ire 
still  pnKluctive. 

lu  niakiiig  a  plantation  the  plants  shonld  be  set  out  in  rows,  abuat 
the  samodistaiiee  ai>art  as  are  the  trees  in  an  apple  orchard. 

Like  iDost  other  trees  that  have  been  cultivated  for  a  length  of  tiiM. 
the  olive  has  iiroduced  numerous  varieties^  different  countries  and  em 
different  districts  cultivat lag  their  i^eculiar  favorites.  The  variety  knon 
as  longifolia  (long  leaf)  and  its  many  varieties  are  chiefly  cultivated  in 
France,  Italy,  and  Austria.  Tbe  variety  lat\foUa  (broad  leaf)  and  la 
subvarieties  are  those  chiefly  cultivated  in  Spain.  By  distinct  names 
there  are  iive  kinds  whose  cultivation  receives  particular  attention,  m. 
Verdallj  which  yields  fine  oil  and  makes  a  good  conserve;  BlanqudyWA 
a  particularly  sweet  and  dehcate  oil  (these  two  have  low-growing  brandiei, 
which  enable  them  to  be  picked  by  hand);  Bouguettiery  a  very  snperior 
oil;  EedauanoUy  which  stands  cold  well;  Olivier  de  Orasse  yields  end- 
lent  oil,  but  grows  high,  and  is  not  so  well  adapted  to  picking. 

The  olives  of  the  above-named  varieties  are  propagated  in  varioos  wif& 
Cuttings  of  9  inches  in  length,  taken  from  one-year-old  shoots,  majte 
planted  in  a  rich  light  soil  and  kept  moderately  moistened.  The  gnHod 
ought  never  to  be  allowed  to  become  very  dry.  Under  such  oonditiQM 
the  cuttings  will  root  freely  in  a  few  weeks,  and  be  fit  for  transplandof 
in  twelve  months.  They  are  propagated  also  &om  seed.  In  Itidy  prop- 
agation is  conducted  in  the  same  manner  in  wliich  it  was  during  the  tin 
of  the  Komans;  that  is,  fi*om  UttiLe  swellings  or  knobs  called  uovoliyia^ 
tofore  described. 

In  Spain  the  olive  forms  a  very  considerable  product  of  its  agrieoltqni 
and  largi  ti^acts  of  land  are  planted  in  oUve  groves. 

The  harvest  of  the  olive  begins  when  they  are  scarcely  ripA  D* 
green  olives  are  put  in  a  solution  of  salt,  where  they  are  kept  for  wm 
time  to  cause  them  to  lose  their  natural  bitter  taste.  They  are  theacaifr 
fuUy  preserved  in  vinegar,  mixed  with  different  spices,  and  sold  in  bottto 
or  small  barrels.  In  iiU  parts  of  Southern  Europe  tiliey  are,  in  this  fiOL 
a  daily  food. 

The  treatment  of  the  ripe  ohve  is  more  important.    They  are  j 
in  the  fall,  when  they  are  as  large  as  common  plums.    Their '      * 
then  a  dark  gieen,  and  the  kernel  has  changed  into  a  hard  stcme,  ^       | 
contains  a  savory  almond.    The  liesh  is  spongy,  and  its  little  c     ■« 
filled  with  mild  oil,  wliich  yjours  out  at  the  least  pressure. 

The  i)r()])er  season  for  gathering  the  olives  for  the  press  is  theewrf 
their  maturity,  which  varies  in  diifei'ent  climates  and  iu  different 
ties,  but  which  is  easily  distinguished  by  the  color  of  the  ftnit 
quantity  of  tho  oil,  it  may  be  mentioned,  depends  upon  gathe 
fruit  in  the  first  stage  of  its  maturity.    If  i>ossible  tiie  han'est  si 
com]>leted  in  a  day. 

The  best  manner  of  collecting  the  fniit  is  by  hand,  though         ■• 
two  other  modes.    One  is  by  shaking  and  the  other  by  h 
Tco  vv'ith  slender  poles,  bnt  l)oth  are  iiynrious.    The  shaking  j      wi* 
oots  and  the  beating  breaks  the  young  shiK>ts  and  branches. 

T'lio  olive-tree,  in  full  bearing,  fields  on  an  average  from  two  to  I 
jx  .jlIs  of  fruit,  which  woidd  produce  from  fVfteen  to  tweuty  ' 

'M.    Pro[)erIy  ])lanted,  <nn  acre  of  land  shoidd  conta     i    mi  i 

.r   ^Vtx  >  trees.    Cirasses  and  other  crops  may  be  culti^        I  h 
,  -,--    .     wivantajr^s  and  it  is  a  good  plan  to  fold  i  in 

'    ir        Mive-oi    nay  bo  said  to  form  the  ere    a 
r       .     hi^'    ^  *r  ir-^Ksed.    There  is  a  oom^iu     mg 
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^  If  yoa  want  to  leave  a  lasting  inheritance  to  your  children's  children, 
plant  an  olive." 

A  simple  method  of  pickling  olives  while  green  and  in  a  full-grown 
)tate,  as  practiced  in  France  and  othes  countries,  is  as  follows:  For  each 
[)ound  of  olives  take  a  i)ound  of  good  strong  ashes  (those  from  hickory 
s^ood  are  the  best)  and  an  ounce  of  good  slaked  hme;  mix  the  Ume  and 

hes  with  water  until  a  soft  mortar  is  formed,  into  which  stir  or  imbed  the 
Olives,  and  finish  by  covering  the  whole  mass  with  a  layer  of  dry  ashes. 
Let  them  remain  in  this  state  until  all  the  bitumen  is  extracted.,  which 
may  be  known  by  the  stones  slipping  readily  out  of  the  pulp  when 
squeezed  between  the  forefinger  and  thumb,  for  which  purpose  a  few 
may  be  tried  once  an  hour  or  oftener  if  desired.  Tlie  length  of  time 
required  for  this,  however,  will  depend  entirely  upon  the  quaUty  of  the 

hes  and  lime,  and  may  consequently  vary  from  two  or  three  houi-s  to  a 
lay  or  two.  As  soon  as  the  olives  have  been  deprived  of  their  bitter 
aess,  they  must  be  cleanl}^  washed  and  put  to  soak  in  fresh  water,  which 
must  be  changed  about  once  an  hour  for  twenty-four  hours,  when  the 
taste  of  i)otash  will  be  removed  and  the  water  ceases  to  be  discolored. 
rhe  olives  must  then  be  put  into  bottles  or  jars,  and  a  strong  brine  put 
over  them  made  from  gooil  rock  or  alum  salt.  This  brine  will  generally 
require  to  be  changed  several  times  in  consequence  of  becoming  ash- 
colored ;  after  which  the  bottle  must  be  sealed  air-tight,  and  if  kept 
in  a  cooL  drs',  dark  place  the  olives  will  keep  for  years.  Olives  carefully 
preparecl  after  this  plan  will  be  found  very  palatable  and  delicate,  and 
will  retain  much  of  the  nutty  flavor  of  pure  olive  oil.  In  their  prepara- 
tion coriander,  cloves,  cinnamon,  and  such  aromatics  as  ai^e  de^'cd  may 
be  added  to  the  brine. 

Such  of  the  prepared  or  pickled  olives  as  are  destined  for  the  tables 
of  the  luxurious  are  taken  out  of  the  brine  after  a  certain  time,  deprived 
of  the  stones,  in  place  of  which  is  substituted  a  caper,  anchovy,  or  a  bit 
of  tniflfle,  and  closed  up  in  bottles  of  the  finest  oil.  In  this  manner  they 
are  kept  i)alatable  for  two  or  three  years. 

In  some  countries,  to  give  the  prepax^ed  oUve  a  deeper  green  color,  an 
admixture  of  copper  is  used;  therefore  those  of  a  fa>vn  color  should 

ways  be  preferred  in  the  selection. 

The  oil  is  obtained  by  a  simple  process.  The  freshly-gathered  olives 
the  ripe  fruit)  are  \mt  into  little  heaps,  and  by  their  own  weight  the 
)il  is  pressed  out  and  is  caught  in  some  vessel  placed  to  receive  it.  The 
3iilp  of  the  fully  ripe  fruit  contains  a  ver>'  large  i>er  cent  of  oil.  AVhen  the 
xuit  ceases  to  give  the  oil  in  this  way,  by  themselves,  they  are  crushed 
n  a  mill  of  very  simple  construction,  when  the  workmen  remove  the 
?ulp,  put  it  into  coai'se  sacks,  and  subject  it  to  a  very  gentle  pressure. 

The  first  oil  extracted  and  used  for  culinarj'  puriwses  is  of  the  purest 
luality,  and  is  called  virgin  salad-oil.  The  j^ulp  is  next  throAvn  into 
[K>iling  water  from  the  surface  of  whicth  the  oil  is  skimmed.  Even  after 
tliis  second  process  a  certain  qimntity  is  left  in  the  refuse.  Being  of  an 
interior  soi-t  it  is  used  only  in  making  tlie  coarser  soaps,  plasters,  &o. 
rhere  is  still  another  quality  of  oil  obtained  by  moistening  this  residuum, 
breaking  the  stones,  then  boiUug  and  again  pressing  it.  This  is  used 
for  burning  puri)oses,  in  lami)s,  &c.  Of  the  refuse,  at  last,  formed  into 
cakes  by  the  pressure  in  extracting  the  oil,  a  good  fuel  is  made,  which 
burns  steadily  and  gives  a  good  light.  From  tiie  ashes  of  this  a  potash 
Lb  made.  ^Vfrer  the  oil  has  beeii  drawn  it  deposits  a  white,  fibrous,  and 
albuminous  matter,  but  when  this  deposition  has  taken  place  it  imder- 
groes  no  further  alteration,  and  is  ready  for  bottling.  The  utmost  clean- 
liness is  necessary  in  making  the  oiL    With  the  nicest  economy  in  tiie 
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process,  which  is  finished  in  a  day,  it  amounts  in  weight  to  nearly  one- 
third  of  the  fniit.  The  mean  produce  of  the  tree  may  be  assumed  in 
France  at  ten  pounds,  and  in  Italy  at  fifteen,  but  single  trees  haw 
been  known,  in  a  good  season,  to  yield  eight  or  ten  times  that  quantity. 

The  oil-mill  retains  nearly  its  primitive  tbrm,  and  consists  of  a  basb 
raised  two  feet  from  the  groiuid,  with  an  upright  beam  in  the  middki 
around  which  a  massive  millstone  is  tinned  by  water  or  by  a  beast  rf 
burden.  The  press  is  solidly  ccnstrncted  of  wood  or  of  cast-iron,  and  is 
moved  by  a  compound  lever. 

Gallipoli,  in  Italy,  supplies  large  quantities  of  oil  to  foreign  countineS) 
and  is  celebrated  for  its  fine  purified  oils.  It  is  clarified  to  the hii' 
degree  by  keeping  it  in  cisterns  hollowed  out  of  the  rock  on  whit^the 
town  is  built.  ANlien  shipped,  it  is  put  into  well-constracted  casks,  the 
staves  of  whi(?h,  before  they  are  put  together,  are  well  soaked  in  eat 
water.  In  tliis  condition  it  will  perform  long  voyages  in  tiie  heat  of  th 
summer,  Avithout  waste  or  leakage. 

The  olives  of  which  the  Gallipoli  oil  is  made  are  never  gathered  fios 
the  trees,  but  allowed  to  drop  in  their  maturity  on  the  gronniL  wkn 
they  are  picked  up,  chiefly  by  women  and  children,  and  carri^  tofle 
mill. 

Aix,  in  France,  is  also  celebrated  for  its  olive  gtoves  and  the  manu- 
facture of  superior  quaUties  of  oil. 

Olive  oils  are  classed  into  table  or  edible  oil,  refined  oil,  mannfiutBr 
ing  oil,  and  burning  oil.  The  first  or  salad  oil  is  divided  into  fine,  soper- 
fine,  and  ordinary'. 

The  Italians  keep  their  oil  in  stone  Jars.  The  oil  for  sale  is  filled  into 
barrels  made  of  oak  staves  imported  from  Germany. 

The  treatment  of  oil  resembles  somewhat  that  of  wine.  By  a  long  rest 
dregs  will  settle  at  the  bottom,  which  must  be  remove  or  the  oil  wooH 
become  rancid,  therefore  the  barrels  are  tapped  every  six  months  aol 
filled  anew%  Oils  of  a  finer  quaUty  can  seldom  be  left  more  thaa  tbne 
years. 

The  process  of  refining  oil  is  as  follows:  Large  shallow  tin  boxes  in 
made  with  small  holes  pierced  in  the  bottom,  which  is  then  covered  vitk 
a  thin  sheet  of  w  adding.  Four,  five,  or  more  of  these  boxes  aie  plaoel 
on  frames,  one  over  the  other,  and  the  oil,  being  poured  into  the  tc^ bos, 
is  allowed  to  soak  through  the  wadding  and  (bx)p  into  the  next  b^  sal 
so  on  until  it  gets  into  the  last,  when  it  runs  off  into  the  tanks.  Ik 
wadding  retains  all  the  thick  particles  contained  in  the  oil  wheniteonei 
from  the  mill,  and  leaves  it  i)erfectly  clear. 

Mr.  Eobert  Cliisolm,  of  Charleston,  S.  C,  writing  under  recent  dateis 
regard  to  his  experience  in  tlie  cultivation  of  the  olive,  says ; 

I  procured  my  trees  from  the  ucigliborhood  of  Florence^  Italy*  through  the  Amokli 

consul  there,  with  -whom  I  was  acquainted,  while  I  was  travcliuff  in  1^8  and  VSB9*  I 

received  two  varieties,  one  for  stocks  and  the  other  for  scions,  toDcar  the  fruit  ftr«fl^ 

making.    Both  varieties  bear,  and  equally  abundantly  in  my  soil,  bat  the  Tariety  ff^ 

or  stocks  bore  fruit  which,  although  larger  than  that  borne  by  the  variety  for  iniki^S 

dl,  yet  it  was  Inferior  in  quality,  and  did  not  oven  moke  as  good  pickled  oliveB,bnttf 

'.  did  not  know  the  dift'erenco  between  them,  both  were  propagated  eqnaUy  iBkag' 

r  continued  to  increase  my  trees,  which  I  did  until  I  had  between  S50  and  500  tsw^ 

'lany  of  which  are  still  alive  and  growing,  and  weU,  as  well  as  conld  reaaonaUy  W 

xpected  from  the  repeated  burnings  of  the  land  by  tlio  negroes  Jnst  after  the  vBi 

—Vinn  they  took  possession,  and  sinc«  my  return  the  little  attention  that  I  oonld  B^ 

XX..1].    Before  the  war  it  was  my  x)ractice  to  manure  the  grove  every  spiing  aadpv 

either  in  sweet-potato  slips  (layers  of  the  vine),  or  "cow"  or  "clay"  pcaWitf^ 

aen  the  trees  bore  most  'abundantly  and  regiilorly  every  year,  almost  to  the  bntfiBf 

iown  of  large  branchcp      ^^f^  normal  habit  of  the  oUve  tree,  like  that  of  most  0tk* 

ruit  trees  under  ordin«»x      •  eatment,  neglect  to  boar  a  ftill  enq^  one  yeari  sad  Ai 

»«▼♦  T«oi.  -«f^  iT>r   v»^  ii4      riir  Qoii  of  my  plantation  ;waa  a  rather  stiff  day  ]flfl%^ 
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whioh  pears  throve  admirably  and  bore  only  too  wcll^  while  peaches,  grapes,  and  ap- 
ples dia  not  thrive.  Some  years  ago  I  made  a  little  oil  and  exhibited  it  at  tne  fair  of 
the  Soath  Carolina  Institute,  and  was  awarded  a  premium  for  it,  but  as  the  gather- 
ing of  the  olives  had  to  be  done  just  at  the  most  busy  season  of  a  planter's  year,  I 
lever  gathered  any  crop.  I  was  a  large  cotton-planter  and  such  a  small  business 
KTould  not  pay,  as  labor  was  limited  and  needea  for  more  profitable  employment. 
Sowever.  I  always  gathered  enough  to  pickle  for  family  use  and  to  make  presents  to 
ny&iends. 

The  following  is  the  recipe  by  which  I  have  always  pickled  my  olives,  and  for  which 
[  have  received  several  premiums  (the  same  as  found  elsewhere  in  this  paper,  derived 
Tom  Mr.  Chisolm). 

The  main  reason  why  I  never  made  my  olive  crop  into  oil  was  that  I  could  not,  in 
JiiB  country,  get  bags  that  could  stand  the  pressure  necessary  to  extract  the  olL  Can- 
ras  could  not  stand,  neither  Dundee  bagging,  as  I  tried  both  and  failed. 

In  Europe  bags  or  sacks  called  ^^  cabas  d'esparlerie,''  as  I  read,  are  the  only  ones  that 
kre  used,  and  I  never  could  procure  any  in  this  country. 

I  had  a  cotton-seed-huUing  machine  and  a  powerful  press,  but  being  unable  to  pro- 
mre  the  necessary  bags  to  stand  the  pressure,  could  do  nothing. 

Olives  are  eaten  gr^dily  by  cattle,  sheep,  hogs,  and  poultry,  and  for  feeding  any  of 

ihe  above  stock  it  would  pav  handsomely  to  cultivate  tne  trees.    Poultry  proved  to  be 

r«ry  fond  of  the  olives  wnile  steeping  for  pickling,  and  for  several  winters  I  kept  a 

all  stock  of  hogs  in  fine  order  upon  the  ripe  olives  daily  shaken  down  for  them,  and 

foi»  they  are,  when  ripe,  about  as  bitter  as  quinine. 

I  have  cultivated  successfully  the  Capers  plant  {Capparia  spinora),  makine  annually 

■t       bottles  to  each  plaiirt,  with  no  more  trouole  than  gathering  the  buds  and  dropping 

1  in  a  bottle  of  vinegar  at  hand.    The  plant  endures  our  climate  perfectly,  with 

o  .nx^caution  of  covering  each  plant  in  the  autumn  with  a  bushel  (more  or  less)  of 
nure. 

AJLAo  i^ruffles  can  be  cultivated  in  this  country,  and  could  hardly  fail  to  prove  a  very 
.acrative  small  industry,  as  it  is  suited  to  very  poor,  sandy  lands,  and  only  requireB 
iie  cultivation  of  a  certain  variety  of  the  oak  (the  Qiiercus  pubes)  for  its  production. 
rhe  truflSes  are  worth  $4  per  pound  in  the  markets  of  Paris. 

Mr.  Frank  A.  Kimball,  of  California,  in  writing  of  the  cultivation  of 
tlie  olive  in  that  State,  says: 

That  this  tree  is  wonderftilly  productive  for  one  so  long  lived  is  evidenced  by  the 
fact  that  &ir.  Thomas  Davis  gatnered  192  gallons  of  fruit  from  one  tree,  which  netted 
iiim  over  $150  (in  1873,  at  Mission  San  Diego).  This  orchard  is  now  under  control  of 
the  Catholic  Mission,  and  is  entirely  uncared  for.  In  the  spring  of  1872 1  procured  some 
limbs  from  this  orchard  and  cut  them  into  pieces  about  12  inches  long,  and  on  the  9th 
n  May  set  them  out.  lu  the  faU  of  1876  I  picked  five  gaUons  of  oliv&  from  one  of  the 
trees,  and  in  1877  I  gathered  about  12  galu)ns  from  the  same  tree,  the  row  of  eleven 
trees  averaging  about  six  gallons  each,  which  would  bring  $1  per  gallon  to-day  at 
vrholesale.  In  April  of  1875  I  bought  cuttings  for  five  acres,  and  set  them  out  during 
that  and  the  following  month.  None  of  them  started  till  August.  (The  cuttings  were 
taken  from  the  trees  in  January  and  lay  exposed  till  April.)  The  following  February 
>ne  of  the  trees  bloomed,  and  in  October,  fourteen  months  from  the  time  the  first  leta 
pat  out,  I  gathered  one  rijK)  olive.  The  succeeding  February  it  bloomed,  and  in  October 
last  some  of  the  fruit  was  ripe  and  still  ungathered.  Over  fifty  of  the  trees  bloomed, 
tint  I  allowed  only  two  to  bear  fruit.  I  hnvo  cultivated  these  trees  as  follows :  Cut- 
were  watered  four  times  the  first  year,  six  gallons  per  tree  each  time ;  next  sea- 
9UU  Aour  times,  with  quantity  increased  to  ten  gallons;  and  in  the  past  season  four 
times,  increasing  the  quantity  to  about  fifteen  gallon's.  After  each  watering  I  stir  the 
g;round  around  the  trees,  usually  with  a  garden  rake.  My  trees,  some  twenty-five 
ftcres,  are  set  out  at  an  average  distauce  ot  24  feet  each  way.  I  hope  to  add  twenty 
ftcres  this  year,  believing,  as  I  do,  that  at  three  years  old  they  will  pay  an  income,  and 
%t  five  years  old  will  produce  from  three  to  five  huntlred  gallons  of  fruit  per  acre. 
rhe  wholesale  price  of  San  Diego  olives  has  never  been  less  than  80  cents  per  giUlon. 
Oar  market  is  the  world. 

Mr.  H.  S.  Kedney,  Maitland,  Orange  County,  Florida,  writes : 

The  olive  grows  as  luxuriantly  in  Florida  as  in  its  native  lands.  There  are  groves 
of  immense  olive  trees  in  portions  of  this  State  which  are  annuaUy  loaded  with  fruit. 
This  fruit  is  of  the  poorest  variety  of  the  olive,  as  I  know,  having  paid  particular  at- 
tention to  the  olives  grown  near  Oporto,  in  Spain. 

Orange  County,  from  its  altitude,  as  compared  with  most  other  counties  of  the  State, 
U  particularly  suited  to  the  growtn  of  the  olive.  The  only  objection  to  their  culture 
is  the  time  required  to  bring  the  fruit  to  perfection,  but  the  dwarf  olives  of  Oporto 
oommence  to  bear  in  three  or  four  years  from  the  scion,  and  produce  laige  fruit  oi 
mperior  quality. 
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SHIPMENTS  OF  FRESH  MEAT  TO  EUROPE 

The  month  of  October,  1875,  records  an  important  era  in  the  devdop- 
ment  of  the  resources  of  this  country.  It  was  then  that  the  shipm&iti 
of  fresh  meat  as  a  business  was  begun.  A  few  live  cattle  had  been  sent 
to  foreign  markets  befoiH3  tliis  i>eriod,  and  a  few  have  crossed  the 
ocean  since,  but  as  this  mode  of  shipment  is  verj'  exi>en8ive  on  acconnt 
of  the  large  sj)ace  required,  iuid  as  it  also  embodies  a  heavy  shrinkage 
in  the  condition  of  the  animal,  it  can  never  assume  such  proportions  &« 
will  make  it  an  object  of  material  interest.  As  ocean  treights  are  cbargvd 
by  the  space  occupied  instead  of  by  the  actual  weight,  40  cnbic  feet  bang 
reckoned  a  ton,  a  more  compact  form  of  shipment  wa*  a  necessity.  The 
high  price  of  meat  on  the  other  side  of  the  Atlantic  proveil  such  an  in- 
centive to  Yankee  genius,  that  two  processes  have  been  invented  and  an 
now  in  successful  operation  for  preserving  meat  fresh  while  in  transit, 
ttand  deUvering  it  in  good  order  for  consumption  in  the  markets  of  tbeOU 
World.  As  these  ])rocesses  were  fully  described  in  the  ^Report  of  the 
Department  one  year  ago,  they  need  not  be  repeated  here. 

Mr.  Timothy  0.  Eastman,  the  pioneer  shipper  of  fiesh  meat  to  Eniopef 
has  forwarded  to  Liveqiool  and  London  duiing  the  past  year  (from  Jan- 
uary to  January)  26,333  carcasses  of  cuttle,  14,929  of  mntron,  200  of  pig»» 
and  45  of  veal;  to  Glasgow,  Scotland,  13,GGG  carcasses  of  beef^  5,567 of 
mutton,  and  13  of  veal ;  to  Havre,  Fmnce',  2G1  carcasses  of  beet  The 
shipments  to  France  have  jusi  begun  and  the  demand  ia  therefore  limited, 
but  is  slowly  increasing.  Mr.  Eastman  has  iuoreased  his  shipmentsover 
1876.  His  lowest  shipment  in  any  one  week  (and  this  was  daring  the 
hottest  weather  in  summer)  v;as  300,  and  the  highest  in  one  week  iras 
1,500;  this  was  in  whiter.  During  the  summer  the  refiigeratore  aie 
used  extensively  for  the  transportation.  His  shipments  for  the  last 
week  in  January,  1878,  were  1,520  cattle  and  1,200  sheep.  He  intendi 
to  increase  his  business  during  the  coming  year,  and  has  added  fln 
steamers  on  the  National  Line  and  two  French  steamers  to  the  numte 
on  which  his  refrigerators  are  placed.  He  does  not  send  as  much  to 
Glasgow  as  formerly,  as  the  market  there  was  overdone.  Tlie  market 
on  the  continent  is  txs  yet  an  exiK»riment,  and  embodies  the  neceMitrrf 
creating  a  more  generril  habit  among  the  people  of  eating  more  nwiff 
and  a  taste  and  a  demand  for  American  beef  and  mutton.  In  Gwat 
Britain  it  was  only  necessary  to  overcome  the  pn^jndice  against  the 
American  ])r()duct,  and  tlie  demand  natui  ally  increased.  In  Great  Brit- 
ain the  future^  e^nsumi)tion  of  American  meat  is  only  a  question  of  abiBy 
to  buy  on  the  part  c^f  the  i)eoj)le  of  that  country.  The  process  of  cool- 
ing and  caring  lor  the  meat  has  not  been  changed,  but  a  few  improff- 
meats  hav(i  b«'eu  made  in  tiie  const mction  of  the  lefirigerators  and  iuthe 
l)lacing  oi'  the  meat.  TJio  hooks  a.  e  now  adjusted  so  that  the  qnarteo 
hang  suiliciently  separate  to  allow  the  cool  air  to  circulate  IVeely  betw«i 
them,  and  to  swiiijj:  with  the*  moti(»n  of  the  ship  without  rubbing  agaiB* 
eacli  other.  Tlir,  (loors  of  the  refrigeratoi-s  now  shut  on  rubber  jawsto 
make  them  ti;^iit,and  the  air-tubes  which  convey  the  air  from  the  ice  an 
made  nnich  hirger,  and  with  round  histead  of  square  comers,  toeiaNf 
the  cun-ents  of  air  driven  by  the  jjiws  to  pass  through  tliem  with  ro/fi 
force  and  rai»idity.  11ie  ice  boxes  have  better  di'ainage,  allowing  the 
water  from  tJie  meltiCd  ice  to  escape  more  freely,  thereby  reducing  the 
tendency  to  melt. 

The  best  cattle  are  most  in  demand,  and  Mr.  Eastman 
the  heaviest  animals.    He  has  an  agent  in  Chicago  who 
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a  that  market,  and  ships  them  direct  to  the  yards  of  the  New  York 
ral  and  Hudson  Kiver' Railroads,  located  at  West  Fifty-ninth  street, 
York,  where  they  are  slaughtered,  and  where  extensive  refrigerators 
1  been  constmcted  to  keep  and  prepare  the  beef  before  transferring 
le  refrigerators  on  the  steamers.  A  large  force  of  men  are  here  em- 
ed  in  killing  the  animals  and  preparing  the  carcasses  for  shipment,  and 

king  the  hides  and  rendering  the  tallow.  Mr.  Eastman  has  received 
lany  as  tifty  car-loads  of  cattle  in  one  day.  The  average  weight  of  the 
e  sent  abroad  is  800  [xmnds.    Thej'  range  from  G50  to  950  pounds  when 

d.  A  few  extra  cattle  have  dressed  as  high  as  1,300  pounds.  The 
nt  of  the  carcasses  of  mutton  has  averaged  68  pounds.  They  have 
id  all  the  way  from  60  to  80  pounds.  No  large  hogs  are  sent— only 
t  are  termed  "  block  hogs,''  which  can  be  cut  up  and  sold  fresh  to 
I  advanta^ge.  Tlieir  av^age  weight  is  120  pounds.  Fresh  pork  does 
keep  well,  and  a  small  quantity  only  is  required  to  fill  the  demand, 
largest  proportion  of  beeves  shipped  will  weigh  from  800  to  860 
ids  net.  These  fat  and  heavy  steers  are  scarce,  and  are  gathered 
1  aU  over  the  West.  The  best  ones  come  fix)m  Kentucky,  where  they 
n  these  desirable  proportions  feeding  on  the  blue-grass  which  grows 
ich  perfection  in  that  State.  Two  hundred  afid  iifty  cattjie  a  week 
lent  forward  from  Kentueky  for  this  special  market.  One-third  of 
rhole  shipment  comes  from  Illinois,  where  they  are  fattened.    Many 

m  however  are  bred  farther  west.  Iowa  furnishes  about  one-sixth, 
tuuri  about  one-fourth,  Kansas  about  one-fourth,  and  Nebraska  about 
dighth.  A  few  come  from  the  far  west — ^from  the  grassy  valleys  of 
Rocky  Mountains.  No  Texas  cattle  are  ever  sent  to  a  foreign  market, 
ley  are  too  hght  in  the  quarters.  High  graded  short-horns  or  meaty 
res  are  preferred,  and  are  the  most  prc^table.  The  latter  are  bred 
le  various  parts  of  the  Western  States,  and  are  descended  from  the 
re  cattle  taken  by  the  early  settlers  fitnn  the  East.  As  is  well  known 
lative  cattle  of  the  older  States  are  a  mixture  of  the  blood  of  the  vari- 
breeds  brought  originally  from  Euroi>e.  From  Colorado  and  the 
itories  a  good  class  of  cattle  now  come  forward,  which  are  crosses  of 
t-hom  buSs  upon  the  Texas  and  Cherokee  cows.  The  latter  are  black, 
black  and  white,  and  are  generally  larger  than  the  Texaa  cattle,  ana 
i  bc^n  bred  among  these  Indians  so  long  that  they  have  become 
[)]ished  as  a  distinct  breed;  they  are  descended  from  the  cattle 
ght  over  by  the  French.  The  Texas  cattle  introduced  from  Sx>ain 
mostly  yellow,  fawn,  and  light-red.  The  crosses  upon  these  two 
ds  are  a  decided  improvement  upon  the  original  types,  and  some  of 
i  have  been  seni  abroad.  A  second  cross  would  improve  them  much 
3  by  thickening  the  quarters  and  the  loins,  thus  making  them  more 
-able. 

le  margin  for  profit  in  the  foreign  shipment  of  fresh  meat  is  very 
5.  Beef  is  not  so  high  at  this  time  as  it  was  last  year.  The  largest 
ortion  of  the  beef  shipped  abroad  is  worth,  in  the  New  York  mar- 
9  to  10  cents  per  pound  by  the  carcass.  The  same  beef  on  the  other 
of  the  Atlantic  brings  from  5  J  to  6J  pence — 11  to  13  cents  per  pound, 
market  on  the  other  side  is  liable  to  be  glutted  with  meat,  at  which 

the  prices  are  forced  down  to  a  much  lower  figure.  Tiiis  was  the 
during  the  holiday  weeks,  owing  to  the  inf  ux  of  poultrj-  and  holi- 
anim^,  which  so  ran  the  market  down  in  price  that  the  American 
b  landed  at  this  time  was  sold  at  a  mere  nominal  price,  causing  a 
7  loss  to  the  shipx)ers. 

le  salea  of  Mr.  Eastman  have  averaged  during  the  year  about  5| 
se,  equal  to  11^  cents.    The  English  market  is  exceedingly  fluetoat- 
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iiig,  hence  the  risks  in  shipments  are  increased.  The  actual  cost  of 
shipment,  including  bagging  the  quarters  (each  quarter  being  sewed  up 
in  a  sack),  ic«,  freight,  and  commissions  for  selling,  is  about  three  oebts 
a  pound.  If  a  dollar  a  head  could  be  made  on  each  beef  it  would  be  a 
satisfactory  and  paying  profit.  A  quarter  of  a  cent  i>er  pound  is  a  good 
profit.  With  this  small  margin  only  the  shipment  of  large  numbers  will 
make  it  a  pacing  business,  and  then  only  upon  the  basis  that  all  the 
appliances  must  be  of  decidedly  a  thorough  and  systematic  diaiactef} 
backed  up  by  the  most  economical  management. 

One-half  of  the  sheep  shipped  by  Mr.  Eastman  ore  firom  Eentacky. 
About  one-quarter  are  fattened  in  the  western  part  of  New  Tort  having 
been  bred  in  Ohio  and  Michigan.  These  two  States  also  furnish  the  bal- 
ance of  the  sheep,  where  they  are  both  bred  and  fattened:  in  blood  tfaer 
are  a  cross  of  Merino,  Gotswold,  and  Leicester.  The  Downs  sell  ik 
highest  in  Eurox)e,  but  this  valuable  blood  has  not  been  generally  dissem- 
inated in  America,  on  account  doubtless  of  the  &ct  that  the  wool  is  ligiit 
and  low-priced,  and  the  American  farmer,  except  in  very  few  instances, 
has  not  yet  learned  to  appreciate  a  breed  of  sheep  with  their  mattoo 
qualities  as  the  most  important  basis  for  profit.  The  Downs  are  the  besr 
for  this  purpose,  because  they  mature  early  and  have  the  plumpest  Vm 
and  the  thickest  backs.  The  most  preferable  carcass  to  ship  is  one 
weighing  not  less  than  eighty  pounds.  This  would  carry  the  live  amnal 
up  to  one  himdred  and  fifty  pounds.  Heavier  sheep  than  this  do  not  sell 
well,  as  there  is  too  much  fat  in  proportion  to  the  muscle.  Next  in  qnsG^ 
to  the  Downs  for  a  mutton  sheep  are  the  Gotswolds.  They  are  not  eqoil 
to  them  in  the  rapid  growth  and  maturity  of  the  carcass,  but  the  inwL 
being  long  and  lustrous,  sells  at  a  much  higher  price.  The  otbpmgd 
Merino  ewes,  gotten  by  Southdown  rams,  makes  a  good  mutton  sbe^; 
but  when  a  further  cross  is  made  either  by  a  Southdown,  a  Shropshiie, 
or  an  Oxfordshire  down,  the  size  would  be  increased  and  a  better  nnittiOii 
sheep  x^roduced.  A  dash  of  Merino  blood  in  a  coarse-wooled  sheep  be- 
gets hardiness  and  a  better  ability  to  stand  the  storms  and  snddai 
changes  incident  to  our  fitHil  and  severe  climate.  There  is  a  oompaet- 
ness  of  form  in  the  Merino,  and  closeness  and  thickness  of  the  ^ecf, 
which  is  valuable  to  engraft  upon  the  coarser  and  looser-wooled  breeds^ 
A  portion  of  Merino  blcKxl  of  at  least  one-fourth  is  essential  in  the  sheep 
for  the  great  plains;  and  here  the  American  shepherd  can  midtiply  b^ 
flocks  so  cheaply  that  he  may  defy  the  competition  of  the  world.  Mut- 
ton will  boar  transshipment  equally  well  if  not  better  than  beef.  "Wift 
a  suitable  article,  adapted  to  the  wants  of  tlie  shipper  and  the  demands 
of  his  customers,  the  market  can  be  extended  to  such  proportions  tf 
undoubtedly  to  keep  pace  with  the  improved  flocks  which  may  be  multi- 
plied to  an  almost  unlimited  extent  in  the  gi^eat  pastoral  regions  of  fte 
United  States,  which  are  specially  designed  for  sheep-grazing. 

Mr.  Eastman  does  not  intend  to  ship  to  Germany  this  year,  as  he  con- 
aiders  France  a  suflieient  field  to  develop  for  the  presents  It  costs  tS^ 
iiore  to  send  a  carcass  of  beef  to  Hamburg  than  to  London  or  liveipooL 
4nci  <\.s  the  j)rice  there  is  but  G  to  7  pence  per  i)ound,  the  margin  tar  proit 
'  Mjt  i)roportionately  widened.  What  makes  the  initiation  of  the  enter- 
al *cO  more  undesirable  is  the  fact  that,  notwithstanding  these  advei* 
'Circumstances,  the  German  steamshii)  lines  and  dealers  on  the  other  aifc 
n«ip  hat  the  American  shippers  shall  run  all  the  riskB^  without  aiff 
^itaxuutee  for  sales  or  paying  prices.  This  is  too  much  of  a  test  evenftr 
iTnericau  enterprise,  and  with  this  outlook  no  beef  shipments  wiD  te 
■•-  ^o  to  ^-'^TTuaiiy  ^t  least  for  several  years  to  come.  In  Havre  the  dtj 
' ""•">   -    -iinrgt    .n*^  loi^  -^i^jit  per  pouud  dues,  and  the  govenunflit 
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me  cent  per  poond.  on  all  the  meat  sold,  for  the  privilege  of  selling.  If 
diis  onerons  tax  snould  be  removed  it  would,  of  itscdf^  make  a  profit 
mtirely  satisfactory  to  shippers,  and*  liable  t^em  more  successfully  to 
compete  in  a  limitCKl  market.  At  the  present  time  Germany  is  shipping 
ive  cattle  to  England,  and  is  a  competitor  with  the  American  producer. 

Messrs.  Sherman  &  Gillette  have  reduced  their  shipments  very  largely 
Tom  what  they  were  at  the  close  of  1876.  During  the  year  1877  tiiey 
reduced  their  shipments  fully  50  per  cent  below  what  they  were  at  the 
beginning  of  the  year.  On  account  of  this  great  reduction  they  have 
:aken  their  reMgerators  entirely  out  of  t^e  Cunard  line,  and  also  out  of 
iia  ships  of  the  National  and  Bristol  lines.  Their  shipments  are  now 
confined  to  the  Inman  steamers.    The  shipments  were  stopped  in  the 

tnmer  on  the  above  lines,  and  during  tilie  fall  the  contracts  were  an- 
nulled. During  the  summer  months  their  shipments  were  light  and 
jcattering.  The  week  ending  January  28,  1878,  they  Bent  forward  by 
±Le  Inman  steamer  176  cattle,  100  sheep,  and  190  hogs.  They  ship  the 
same  quality  of  beef  as  Mr.  Eastman,  ranging  in  weight  from  seven  to 
sight  hundred  and  fifty  potmds,  fully  one-^lf  equ^ing  the  heavier 
weight  Now  and  then  a  consignment  of  cattle  is  made  running  up  to 
me  thousand  pounds  and  over.  They  aim  to  have  sheep  average  seventy 
x)unds,  and  they  range  from  sixty  to  eighty  i>ounds.  Pigs  average  one 
iundred  and  thirty  pounds.  Their  slaughter-pens  and  cooling-reMgera- 
x>r8  are  located  at  Harsimus  Cove,  Jersey  City,  at  the  termination  of  the 
Pennsylvania  and  Erie  railroads.  A  majority  of  tlieir  cattle  are  fed  in 
Illinois;  some  come  from  Kansas  and  some  from  Nebraska.  One  hun- 
Ired  in  all  of  their  last  year's  shipments  were  driven  from  Colorado;  and 
LO  per  cent  of  the  whole  (and  these  among  the  best)  came  from  the 
valley  of  the  Shennandoah.  in  Virginia.  Twenty-five  'per  cent,  of  their 
dieep  came  from  Canada,  wnile  New  York  State  furnished  as  many  more. 
The  balance  were  mostly  from  Ohio.  Mr.  Gillette  does  not  thiiij^  that 
American  beef  has  averaged  more  than  5  pence  (10  cents)  per  pound  in 
iie  English  markets  during  the  past  year.  They  nave  not  changed  their 
3rocess  of  preserving  the  meat,  but  have  widened  the  space  between  the 
wbUb  of  the  reMgerators,  as  they  found  that  the  sides  of  the  steamers, 
3eing  of  iron,  be<^me  so  hot  during  warm  weather  that  the  heat  pene- 
TtBit&l  through  the  compartments  and  affected  the  temperature  of  the 
neat-boxes.  Salt  and  ice  are  still  used,  and  the  brine  formed  in  the  res- 
ervoirs is  pumped  through  pipes  around  the  meat  the  same  as  formerly, 
rhe  hooks,  however,  have  been  changed  to  prevent  the  meat  from  rub- 
3ing  and  bruising.  They  do  not  intend  to  increase  their  shipments 
luring  the  present  year  above  what  they  are  now  doing. 

Messrs.  Soffey  &  Co.  are  also  located  at  T^arsimus  Cove,  and  ship  about 
>ne  hundred  cattle  per  week.    They  will  not  increase  their  trade^  but 

11  decrease  during  the  coming  year.  The  shipments  from  Harsimus 
LX>ve  have  fallen  off  largely  from  what  they  were  at  this  time  last  year, 
rhere  are  only  three  finns  shipping  fresh  meat  by  steamers  ftx)m  New 
E'ork,  to-wit,  Timothy  C.  Eastman  &  Co.,  Messrs.  Sherman  &  Gillette, 
md  Daniel  Soffey  &  Co.  Messrs.  Snowden  &  McConville  and  Samuels 
&  Co.,  shippers  last  year,  have  stopped  altogether,  and  their  meat-boxes 
liave  been  removed  from  the  steamers.  Messrs.  Stahlnecker  &  Co.,  a 
irm  which  began  the  business  in  1877,  have  likewise  susx)ended  shipping 
for  the  present,  and  may  not  send  any  more.  When  in  the  business  they 
used  two  refrigerators.  Messrs.  Allerton  &  Co.,  in  Philadelphia,  have 
likewise  ceased  operations,  and  Messrs.  Martin,  Fuller  &  Co.  have 
n    aceA  their  business  to  an  occasional  shipment.    The  above  parties 

e  the  only  ones  at  present  engaged  in  shipping  fbesh  meat  fix)m 
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America,  except  occasionally  a  few  live  steers  are  sent  out  by  the  Glas- 
gow lines.  The  beef  supplies  are  gradually  cbauging  faitlier  west 
Kansas  and  Nebraska  now  funiish  a  liberal  quota  aud  Colorado  a  cor.- 
siderable  per  cent,  of  tbo  best  beef  coming  to  the  seaboard.  One  cod- 
sigiiment  from  Oregon  luis  reached  ]Sew  York.  They  were  big,  bony 
cattle,  and  were  driven  southward  to  the  nearest  pouit  on  the  Califoniia 
and  Oregon  Railroad,  from  whence  they  were  shipped  by  rail  toXew 
York.  They  each  lost  two  hundred  and  fifty  pounds  by  their  long 
journey.  The  ordinaiy  shiinkage  in  transportation  from  the  fattening* 
grounds  to  tlie  slaughter-pens  is  an  average  of  one  hnndred  pounds  !'• 
every  steer.  Tlie  average  amount  of  beef  for  one  hundred  pounds  of 
gi^oss  weight  in  fair  to  gocKl  cattle  is  from  fifty-seven  to  sixty  pooudi 
In  extra  stock  from  sixty-three  to  sixty-six.  With  Ii^ht  cattle  Die  shrink- 
age  is  greater,  and  the  net  amount  of  beef  is  not  more  tlian  fiftj'-fiveto 
fiftj -six  pounds  ix*r  hundred  of  gross  weight  The  latter  is  the  largest 
proportion  of  cattle  usually  sold  in  Eastern  markets.  With  a  larger  nn 
of  shiinkage  in  light  cattle  and  a  loss  price  per  i)ound^  it  is  e'^ident  that 
it  would  be  wisdom  to  raise  aud  fatten  a  larger  and  improved  breed. 
The  sooner  the  farmers  of  the  AVest  appreciate  this  £act  and  adopt  it 
the  sooner  will  there  be  a  moi'e  satisfactoiy  return  from  their  stock.  Let 
it  be  remembered  that  pure  Texas  cattle  sell  on  an  average  of  3  cental 
pomid  less  than  the  better  sorts.  All  of  the  cattle  sent  forward  tUi 
winter  weigh  less  than  they  would  if  the-  feeding  season  had  been  mon 
propitious.  The  wet,  muddy  weather  which  has  prevailed  in  all  of  the 
ieeduig  sections  has  operated  to  reduce  the  gi-owth,  and  butchers  esti- 
mate the  loss  on  this  account  to  be  fully  equal  to  one  hundred  pomidi 
on  an  average  on  each  steer.  This  I'educes  the  aggregate  amount  d 
beef  many  thousands  of  pounds  eveiy  week,  aud  has  had  a  tendency  to 
increase  the  price. 

With  better  times  in  England  the  demand  for  American  meats  would 
increase  in  a  satisfactory  manner,  probablj'  in  a  ratio  equal  to  the  incresM 
in  production,  which  will  enable  ship])er8  to  obtain  their  supplies  on  snch 
a  basis  that  tliey  can  afi'ord  to  slaughter  and  send  forward  and  eomi)ete 
successfully  with  the  foreign  article.    A  plentiful  supply  of  good  mett 
Ls  a  most  important  factor  in  this  tiade;  and  the  most  economical  conver- 
sion of  the  grass  and  corn  which  abound  on  the  plains  aud  in  the  vallevs 
of  the  West  into  meat  is  the  great  problem  to  be  solved  by  the  groziW 
aud  farmer.    Competition  will  keep  transportation  down  to  the  lowest 
cost.    Sixty  cent,  per  hundred  gioss  weight  are  chai*ged  for  carryings 
bullock  Irom  Chicago  to  New  Y'ork,  and  Go  cents  fix)m  Bauit  Louis,  with 
about  20  cents  additional  from  Kansas  Ciiy.    lids  is  the  price  by  the 
car-load,  and  a  car-load  must  not  v.eigh  over  twenty  thousand  poiu^ 
Fiftet^i  cattle,  at  an  average  of  foiuteen  Imudred  pounds  each,  can  he 
])ut  into  one  ciir.    From  these  rates  it  will  be  seen  that  the  smaller  the 
jattle  the  greater  number  cim  be  put  into  a  car,  and  the  txansportatioii 
.*'^M  cost  less  Der  liead;  but,  as  will  be  shown  in  another  jKirtion  of  this 
iaper,  the  other  expenses  per  head  are  equally  as  great  for  small  asfcr 
'irge  cattle,  hence  tiicre  is  no  actual  gain  in  shipping  any  bullock  of 
■'^ht  weight,  but  a  decided  loss,    lilighteen  thousand  )>ounds  is  rated, 
vitli  two  decks,  to  be  a  car-load  of  hogs.    Five  hundred  tiiousand  latde 
-ot^c  received  in  New  York  by  railroad  during  the  year  1877,  and  of  this 
•iinber  ninety -one  were  dead,  being  less  thau  one  in  live  thousaud.    One 
liillion  'kittle  were  received  by  rail  in  Chicago.    Of  this  number  four 
>niulre'     md  ninety-three  were  dead,  being  about  two  and  oue-faidf  > 
tcer  ii.  'vo  ^bousand.    Tne  reason  for  this  large  difference  in  mortality 
H  bo/»p...      ne  piiipm«^pt'i  to  !New  York  are  made  by  weight  not  to  ex- 
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twenty  thousand  pounds  to  a  car,  whereas  the  cattle  are  sent  to 
12:0  by  the  car-load,  as  many  being  put  into  a  car  as  the  shipper  can 
I  in.  This  overloading  accounts  for  the  difference.  Live-stock  are 
ibtCiUy  now  transported  in  the  most  economical  manner,  so  far  as 
A  concerned,  and  if  they  were  unloaded,  fed,  and  wateretl  oftener, 
t  least  once  in  twenty-four  hours  without  regard  to  the  distance 
led,  and  allowed  to  rest  in  comfortable  quarters  for  at  least  five 
,  the  claims  of  humanity  would  be  satisfied  and  all  the  necessary 
iry  conditions  complied  with.  The  pro\isions  of  law  requiring  them 
unloa<led  at  certain  stated  points,  regardless  of  the  time  consumed 
ching  those  i)oints,  does  not  meet  the  case.  The  improvements  in 
ir,  making  provision  for  feeding  and  watering  in  transit,  will  un- 
edly  increase  the  cost  of  transp^tatiou,  which  is  one  of  the  things 
avoided  if  possible.  Frequent  yartling  and  feeding  would  also  en- 
I  the  price  of  transportation,  but  this  could  be  materiaUy  reduced 
ire  rapid  time,  and  then  the  shrinkage  would  be  less.  When  under 
n  the  cattle  would  suffer  but  little  injury  from  a  high  rate  of  speed, 
s  the  starting  and  the  backing  which  knocks  them  about.  As  long 
many  thousands  are  unemployed  in  Great  Britain,  the  price  of  meate 
ale  low,  and  more  meat  with  less  cost  is  the  only  remedy  which,  on 
ide,  will  help  the  enterprising  shippers  of  the  country  to  keep  up 
rade,  unless  they  do  it  at  a  severe  loss.  American  beef  in  good 
.  costing  here  not  less  than  10  cents  a  pound,  with  the  expense  of 
portatioQ  to  be  added,  has  been  sold  on  a  glutted  market  in  London 
liiverpool  for  less  than  4  pence  (8  cents)  per  pound.  This  would 
an  actual  loss  of  5  cents  a  pound,  or  $40  to  a  bullock*  American 
somes  into  direct  competition  with  beef  and  mutton,  and  'v.here  it 
•een  made  into  bacon,  the  favorite  form  for  the  English  market,  it 
a  additional  advantage  in  not  requiring  a  hasty  sale.  This  sort  of 
lean  meat  sells  at  retail,  in  London,  at  7  pence  (14  cents)  per  pound, 
a  pound  of  beef  costs,  retail,  8  to  9  pence  (10  and  18  cents)  per 
I.  Every  economical  housewife  knows  that  a  pound  of  bacon  boiled 
aake  a  potful  of  cabbage,  potatoes,  and  turnips,  savoiy  and  pal- 
5,  and  so  feed  a  large  family,  while  a  x>ound  of  beef  will  count  not 
more  than  a  small  piece  for  a  half  dozen. 

suig  cattle  is  a  copartnership  business.  The  grower  has  one  Bhsffe 
he  other  must  go  to  those  who  take  the  bullock  off  his  hands,  carry 
)  market,  and  slaughter  and  sell  him.  The  largest  item  of  expense 
transportation,  as  has  been  shown.  While  en  route  to  market  he  is 
ally  the  property  of  the  (bx)ver,  who  has  purchased  him  from  the 
?r,  and  who  is  the  second  factor  m  this  trade.  The  drover  looks 
him  while  on  tht*-  road,  nnd  sells  him  the  first  opportunity,  provided 
1  make  a  fair  profit.  If  no  such  opportunity  occurs  the  bullock  goes 
the  8c4ibo:inl,  when^  he  must  leave  the  car  and  go  into  a  yard.  He 
(ready  hal  this  e  vi)erience  and  had  the  cost  charged  to  his  account 
r  three  times.  This  yardhig  costs  40  cents  a  h^d.  If  the  cattle 
ot  sold  immediately,  and  must  remain  overnight,  feed  must  be 
it  at  a  high  price.  The  next  operator  who  appears  on  the  ground 
ike  his  profit  and  livelihood  out  of  the  cattle  is  the  wholesale 
er,  who  purchases  at  the  yards  and  either  slaughters  there  or  trans- 
the  animal  by  baigo  at  an  additional  cost  of  40  cents  to  his  own 
litering  establishment,  Irom  whence  the  quarters  of  beef,  if  designed 
»mestic  consumption,  are  sent  to  Washington  market,  to  be  sold  by 
amission  merchant  at  5  per  cent,  commission.  The  retail  dealc^ 
carries  them  to  his  stall  or  shop,  where  they  are  cut  up  and  sold  by 
iece  to  the  consumer.    80  the  grower  has  one  share  oi  the  bullock 
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for  his  part,  and  the  consiuner  pays  for  that  and  the  other  share  i^'hich 
is  divided  among  the  others.  It  is  a  dose  business ;  the  drovers  not 
averaging  more  than  $1  a  head  for  their  net  profits^  and  the  wholasale 
butchers  realizing  from  $2  to  $3  as  tiieir  share  of  gam,  with  a  heavy  ex- 
pense to  come  out  of  it,  xiz :  the  use  of  a  large  capital,  buildmgs  and 
appliances,  and  the  cost  of  killing.  The  seller  gets  5  per  cent.  \nth  all 
risks  of  debts,  &c.,  and  the  retailer  cuts  his  meat  and  figures  to  sell  at 
10  per  cent,  increase  on  the  cost.  It  costs  now  in  New"  York  840  tc 
transport  a  hundred  cattle  from  the  railroad  termini  to  the  private 
slaughter-houses,  as  they  all  have  to  go  by  barges  on  the  water ;  whereas 
they  were  formerly  driven  across  the  city  on  foot  at  an  expense  not  ex- 
ceeding $2.  This  is  required  by  local  law.  There  is  bat  little  proba 
biUty  of  reducing  the  various  expenses  connected  with  the  trade  in  fresh 
meat,  unless  it  be  possible  to  get  rid  of  the  speculative  drover,  whose 
fitful  profits  really  average  but  little.  He  seems,  after  all,  to  be  a  neces- 
sity, as  breeders  are  not  used  to  the  transit,  dislike  its  risks,  and  viU 
probably  continue  to  sell  to  the  drovers  rather  than  to  send  forwaid 
their  stock  on  their  own  account.  Many  cattle  are  sold  by  brokers  at 
the  yards,  who  charge  a  commission  on  their  sales.  This  is  an  extra  tax 
on  the  beeves,  which  the  consumer  pays.  Cattle  sent  to  Europe  aie 
purchased  at  the  yards  by  the  shippers,  who  select  and  slaughter  their 
stock  on  the  ground,  and  thus  avoid  some  of  the  extra  expenses  wfakh 
follow  stock  which  are  designed  for  home  consumption.  The  wholesale 
butcher,  in  order  to  make  his  profit  of  $2  or  $3  per  head,  turns  evan 
part  of  the  animal  to  account.  Every  thing  possible  is  saved  and  sold 
for  cash.  The  retail  dealer  must  cut  his  profit  out  of  one-tliinl  of  the 
beef.  If  the  balance  can  ]:>e  made  to  bring  cost  he  is  Batisfied.  When 
the  carcass  costs  9  cents  a  pound  he  must  sell  one-third  in  roasts  and 
steaks  at  an  average  of  1 8  cents  i>er  pound.  One-fourth  of  a  sheep  can  be 
cut  into  chops,  which  must  be  sold  at  18  cents  and  the  legs  of  the  hind- 
quarters for  15  cents,  to  make  an  advance  of  10  per  cent,  on  the  cost  at 
8  cents  per  pound  by  the  carcass,  as  the  balance  of  the  sheep  will  not 
sell  for  more  than  5  cents  per  i>oui)d.  The  profits  to  a  retail  dealer  on 
a  beef  weighing  six  and  one-half  hundred  pounds  would  be  less  than 
$6,  and  on  a  sheei)  weighing  Mty  pounds  the  advance  would  be  but  40 
cents.  A  steer  can  be  raised  on  the  plains  of  Kansas  and  Nebraska  and 
fitted  for  mark(;t  at  three  years  of  age  for  $25  actual  cost*  and  delivered 
in  New  York  for  $10  total  expense ;  this  is  just  about  oue-nalf  of  whathe 
will  bring  in  the  market  if  he  hiis  been  well-bred  and  fiittened.  Mutton 
can  be  produced  at  proportionate  mtes  of  cost  and  shipment  per  one 
hundred  pounds.  These  figiu*es  give  a  margin  for  a  paying  profit  to  all 
concerned  hi  the  production  and  handling  of  ti*esh  meat  within  the 
bounds  of  this  country. 

In  regartl  to  the  shipping  of  American  beef  and  mutton  to  Ennqpe^ 

this  grand  entorj)rise  can  bo  made  a  success  .and  an  enduring  certainty 

*n  the  future,  if  the  farmers  and  gniziers  of  this  country  will  sufficient)^ 

extend  and  i«i])rove  the  business  of  gi'owing  cattle  and  sheep,  as  they 

possess  advantages  wliich  the  English  farmers  do  not  and  cannot  have. 

Che  latter,  to  a  larger  extent,  pay  an  annual  rental  for  the  use  of  the 

ands  they  occupy,  ecjual  acn»  per  acre,  to  the  actual  cash  value  <rf  half 

>f  the  improved  fanus  in  the  States  of  Iowa,  Nebraska,  Kansas,  and 

^xas.    These  farms  will  average  seventy-five  bushels  of  com  per  acre, 

vhich,  for  fattening  proi^eities,  are  equal  to  all  that  can  be  raised  on  the 

-^me  quantity  of  laud  l)y  the  English  farmer.    The  cost  of  the  land  and 

ocan  tnuisportation  must  be  charged  to  the  account  of  the  Ameckao 

armar  in  *^h\ff  <^nn>r^'if  ition  n.n^i  *lieu  lie  will  liave  the  advantage.  1^ 


SHIPMENTS  OF  FRESH  MEAT  TO  EUROPE.  381 

seventy-five  bushels  of  com  can  be  produced  at  less  than  half  the  cost 
of  the  crop  of  the  English  fanner,  notwithstanding  he  has  the  advantage 
of  reduc^  price  of  labor,  for  the  American  crop  is  raised  witti  a  large 
reduction  in  the  amount  of  labor.  Already  the  foreign  grower  of  beef  is 
beginning  to  demand  lower  rents,  as  he  sees  he  cannot  pay  the  old  rentals 
and  compete  with  the  American  producer.  It  is  pMn  that  American 
enterprise  will  not  only  reduce  the  price  of  fresh  meats  in  Europe,  but 
also  the  value  of  agricultural  lands.  In  the  above  argument  we  have 
assumed  that  the  cattle  and  sheep  were  all  grown  and  fattened  on  the 
improved  farms  of  the  States  mentioned.  In  the  great  States  of  Ohio, 
Ulinois,  Wisconsin,  Indiana,  Kentucky,  and  Missouri  the  average  value 
of  farms  is  higher,  but  still  the  advantages  in  growing  food  and  fatten- 
ing meat  are  so  much  superior  to  those  of  the  foreign  farmer,  that  tiiese 
States  alone  could  successfully  compete  with  them.  When  we  come  to 
consider  the  vast  areas  of  pasturages  which  are  available  without  any 
cost  for  the  land  until  settl^  upon,  only  requiring  the  capital  necessary 
to  purchafie  the  stock,  and  raised  at  a  trifling  cost  and  then  shipped  to 
the  States  where  they  can  be  fattened  and  sent  forward  to  the  sea-board 
as  they  are  required,  the  actual  cost  of  producing  American  meat  is  re- 
duced to  so  low  a  figure  that  neither  the  British  nor  the  continental  farm- 
ers can  compete.  One  man  can  plow,  plant,  and  care  for  eighty  acres  of 
com  in  one  season.  With  the  gang-plow,  the  horse-planter,  and  thie  two- 
horse  cultivator  in  use  in  the  great  com  districts,  a  boy  can  do  it.  Witii 
a  more  perfected  system  in  the  breeding  of  stock,  and  greater  economy 
in  their  fattening  and  handling,  and  a  united  efibrt  on  the  part  of  pro- 
ducer and  shipper  to  perfect  a  system  in  the  production  and  exportation 
which  shall  be  mutual  in  its  benefits  so  far  as  is  possible,  there  is  without 
doubt,  notwithstanding  some  of  the  present  discouraging  features,  untold 
wealth  to  be  gathered  from  her  plains  and  prairies  of  the  West,  and 
healthful  employment  for  thousands  in  pastoral  life.  To  insure  these 
results,  the  breeding  of  Texas  and  Cherokee  steers  should  be  abandoned 
as  soon  as  possible,  and  the  more  quiet  and  thicker-meated  short-horns, 
Herefords,  or  Holsteins,  or  their  crosses,  should  take  their  place.  These 
cattie  will  sell  anywhere,  and  bring  the  highest  prices,  while  the  others 
will  not  pay  for  shipping  abroad,  and  must  be  disposed  of  at  a  reduced 
rate  at  home.  Here  is  an  improvement  which  can  be  made  at  the  very 
foundation  of  this  business,  and  one  which  will  add  millions  of  dollars  in 
the  aggregate  to  the  value  of  the  beef  production  of  the  country.  The 
same  argument  applies  to  the  growth  of  mutton,  which  may  be  enhanced 
in  a  proportionate  value  by  crossing  the  breeding  ewes  upon  the  most 
improved  mutton  stock.  Such  a  system  will  not  only  add  to  the  value 
of  the  mutton  sent  to  market,  but  by  improving  the  character  of  the 
meat  help  to  create  a  demand  for  this  most  healthy  of  foods,  which  should 
be  a  leading  staple  for  American  families,  but  now  stands  second  to  beef 
and  pork.  After  selecting  an  improved  bull  as  the  progenitor  of  tiie 
stock,  the  next  step  is  to  consider  if  a  larger  weight  cannot  be  obtained 
during  the  three  or  four  years  of  growth  before  the  steers  are  consigned 
to  the  drover.  K  by  a  more  careful  handling  and  manipulation  of  feed 
this  profitable  result  can  be  obtained,  then  the  breeder  has  added  largely 
to  his  profits  and  produced  a  standard  of  cattie  which  will,  if  property 
fattened,  insure  the  highest  prices  at  home  and  fill  the  ocean  refrigerators 
witii  a  class  of  beef  which  will  sell  well  abroad,  and  comx)ete  so  success- 
fully with  the  foreign  meat  as  to  establish  a  permanent  and  growing 
demand.  The  better  the  stock  are  fattened  the  less  will  be  the  propor- 
tionate shrinkage  in  transit  to  the  distant  shambles,  and  consequentiy 
the  less  loss.    Animals  well  fattened  will  always  bring  a  percentage 
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more  than  those  which  are  leaner;  besides,  the  cost  for  freight  on  sod 
cattle  is  much  less,  as  the  ratio  of  oft'al  is  also  less,  and  the  shipper  haa 
to  pay  as  much  per  hundred  for  the  offal  as  he  does  for  the  beet  A  dif- 
ference of  one-half  a  cent  on  a  pound  in  favor  of  a  weU-fia<ttened  bnlloek 
will  of  itself  furnish  a  margin  which  will  make  a  satisfactory  profit  to 
the  shipper  across  the  seas.  Oattle  coming  forward  this  winter  average, 
as  has  l)eon  stated,  at  least  one  hundred  pounds  less  on  aocount  of  tiM 
unfavorable  wcfiither  wliich  has  pi*evailed  where  they  have  been  fti 
This  liict  ti'achcs  the  impoitant  lesson  that  more  attention  and  better 
suiTOundings  wUl  l)e  advantageous  in  the  feeding  of  stock.  Protectkm 
from  the  inolomency  of  the  weather  and  the  mud  will  enable  the  food 
consumed  to  be  assimulate^  in  the  form  of  flesh  and  fat,  instead  of  being 
wasted  in  promoting  an  excess  of  animal  heat  to  withstand  exposm^aad 
in  funiirihing  antidotes  against  these  adverse  and  deteriorating  dicom- 
stances.  Economy  in  foml  must  be  studied  and  brought  down  to  the 
closest  possible  j)mctice,  so  as  to  produce  the  most  gain  on  a  giren 
amount  of  food.  In  the  large  cattle  districts  the  science  of  feeding  m^ 
not  be  practiced  iis  closely  as  it  can  be  in  other  sections  where  stall- 
feeding  Ls  practi(x*(l,  but  neveitheless  science  in  feeding  there  wfll  pay, 
and  in  the  older  States  it  is  a  necessary'  auxiliary  to  good  fuming.  The 
fanner  who  can  market  his  grain  in  his  o^\ii  stable  at  a  profit  over  the 
cost  is  on  the  road  to  wealth.  The  expense  of  hanUng  to  the  diipiHBg 
point,  the  fieight  to  the  sea-botird,  and  the  waste  which  is  alwi^ 
charged  is  saved,  while  the  farm  is  not  robbed  each  year  of  prodoetrre 
life,  stall-feeding  has  made  England  like  a  garden  for  hundredB  of 
years,  and  it  is  the  most  substantial  basis  for  preserving  the  well-von 
lands  of  America  from  dearth  and  the  inhabitants  from  penury.  Let  the 
vaJeys  and  plains  of  the  great  West  be  divided  between  the  herdor  and 
the  shephei  d,  and  here  let  the  cattle  and  sheep  be  grown  where  God 
has  ])lanted  the  grass  in  overflowing  abundance  and  on  the  prairicc^ 
where  the  same  bencflcent  hand  midtiphes  the  harvests  to  an  almoet  un- 
bounded extent,  let  the  herds  and  flocks  be  fottened.  In  tliis  way  can 
the  perennial  grasses  and  the  vast  crops  of  com  be  best  utilized,  the 
refrigerators  floating  on  the  ocean  be  filled  to  tiieir  utmost  capacitji  wi 
the  proiluct  of  plain  and  i)rairie  be  satisfactorily  exchanged  for  ioroigD 
gold. 


DISEASES  OF  DOMESTIC  ANIMALS. 

swrsTE. 

Dr.  Edwin  M.  Snow,  of  Providence,  R.  T.,  as  early  aa  the  year  IMI, 
prepared  for  the  annual  report  of  this  department  a  paper  on  the  loh- 
ject  of  the  so-called  ''hog  cholera,"  a  disease  which,  at  that  time, hid 
**xiended  as  an  e])idemic  over  many  of  the  Western  and  into  some  rf 

ne  Southern  States.  By  reference  to  this  article  it  will  be  seentkit 
ihen,  as  now,  all  the  disea^ses  incident  to  this  class  of  domestieated 

inimals  were  de^^ignated  as  cholera.  He  gives  the  following  as  the 
prominent  symptoms  of  the  malady  as  they  manifested  themselvtt  tt 

hiii    iaie: 

Afiisal  of  food  'x  tho  iirst  s^^iptoiu  usually  noticed  by  those  who  have  tlM  eai* 

'       ^  ^.liumls,  though,  as  will  bo'soen  hereafter,  this  symptom  by  no  tnii^fm  indieiHi 

''^^inuing  of  tho  disease.    The  refunal  of  food,  after  it  is  first  notieed,  g«D«iDy 

1.106  through  the  whole  <iickucss,  aud  food  of  every  description  ii  mostly  nlofef 

1  «o4  Miirwt  iM  ronr'^fiv     ^u    arge  quantities  of  oold  water  wiU  be  iiriiloired  i' 
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it  can  be  obtained.    Even  after  the  animal  is  unable  to  stand  alone  it  will  drink  oold 
water  with  eagerness. 

3..  After  a  time,  ihe  lepgth  of  which  yariee  very  mdlh,  the  animal  begins  to  show 
signs  of  wealoicss— reels,  slaggers,  and,  in  attempting  to  walk,  often  falls  down. 

4.  In  most  cases  there  is  a  diarrhoa,  with  copious  Dtiid  discharges  of  dark,  biUons, 
and  very  otfen&ive  matter.  In  a  few  cases  there  is  no  diarrhea,  but  evacuations  of 
hard,  black  1)all8 ;  but  in  some  of  these  cases  the  offensive  fluid  matter  is  found  in  the 
intestines  iifter  death. 

5.  In  a  few  cases  there  is  vomiting,  but  this  is  not  often  severe,  nor  is  it  continnons 
for  any  length  of  time. 

6.  The  external  apj>earance  of  ihe  animal  is  at  first  paler  than  usual,  but  toward 
the  last  of  the  sickness  purple  spots  appear,  first  on  ihe  nose  and  sides  of  the  head. 
These  extend  along  the  sides  and  belly,  and  between  the  hind  legs,  after  which  t)ie 
animal  soon  dies. 

7.  In  many  cases,  perhaps  in  a  majority,  ulcers  are  found  on  diiferent  parte  of  the 
body.  These  were  particularly  noticed  on  the  insides  of  the  lips  and  gums  and  on 
the  feet,  and  were  often  quite  deep  and  excavated.  In  some  cases  these  ulcers  were 
seen  in  the  nostrils,  and  in  one  case  there  were  extensive  ulcerations  in  the  back  part 
of  the  mouth  on  the  tonsils. 

8.  In  some  cases  the  legs  are  swollen,  and  the  animal  is  lame ;  sometimes  the  ears 
and  sides  of  the  head  are  swollen  and  red ;  sometimes  the  eyes  are  sore  and  inflamed ; 
sometimes  swellings  like  carbuncles  are  seen,  and,  generally,  the  glands  near  the  sur- 
face seem  to  be  enlarged. 

9.  In  most  cases  the  pulse  is  quickened,  the  breathini^  is  hurried  and  difScnlt,  and 
there  is  much  cou^h.  But.  in  some  genuine  cases  there  is  no  perceptible  trouble  with 
the  lungs,  and  no  important  signs  of  disease  are  Tound  in  theiu  after  death. 

10.  Tne  duration  of  the  disease  in  fatal  cases,  after  the  first  symptoms  are  noticed, 
is  extremely  variable.  We  have  seen  some  which  have  died  within  two  or  three 
hours,  others  have  lived  many  days.  It  is  difi3cult,  however,  to  fix  the  time  of  the 
appearance  of  the  first  symptoms.  The  first  noticed  is  usually  the  refusal  of  food ; 
but  it  is  probable,  iiulced  it  is  certain,  that  the  sickness  is  in  progress  for  a  coueider- 
ftble  period  before  the  animal  refuses  food.  Cases  Uke  the  following  are  sometimes 
seen:  A  hog  refuses  to  eat;  it  ^ows  weak;  staggers  in  walking;  turns  purple  on 
the  sides  and  belly,  and  dies  within  two  or  thrc^e  hours  aiLcr  the  first  symptom  is 
noticed.  But,  on  examination  after  death,  extensive  disease  is  found  in  the  intestines, 
or  in  the  lungs,  or  in  both,  at  a  sitage  of  development  which  must  have  required  many 
days  to  reac£ 

These  are  the  principal  symptoms  of  the  various  diseases  at  present 
so  fatally  affecting  swine,  but  recent  writers  and  investigators  have  classi- 
fied them  under  the  head  of  many  distinct  and  well-marked  maladies. 
Prof.  James  Law,  of  Cornell  University,  in  an  article  on  the  subject  of 
hog  cholera  and  intestinal  fever  in  swine,  published  in  the  annual  report 
of  this  department  for  the  year  1875,  gives  the  following  synonyms  of 
the  disease  so  widely  known  as  ^'  hog  cholera" : — Tyi)hoid  fever,  enteric 
fever,  typhus  carbuncular  fever,  carbunciUar  ga^iTo  enteritis,  cafbun- 
cular  tyi)hus,  pig  distemper,  blue  sickness,  blue  disease,  purples,  red 
soldier,  anthrax  fever,  scarlatina,  measles,  diphtheria,  and  erysipelas. 
The  following  is  given  as  a  definition  of  the  above : 

A  specific,  con ta  scions  fever  of  swine,  characterized  by  congestion,  exudation,  ecohy- 
mosis,  and  ulceration  of  the  mucous  membrane  c  f  the  intestines,  and  to  a  less  extent 
of  the  stomach;  by  general  heat  and  reclness  of  the  skin,  effaceable  by  pressure;  by 
email  red  spots,  complicated  or  not  by  elevations  and  blisters ;  by  black  spots  and 
patches  of  extravasated  blood  on  the  integument,  the  snout,  nose,  eyes,  mouth,  and 
other  visible  mucous  membranes,  and  on  inicmal  organs,  inefiaceable  by  pressure  and 
tending  to  Hloughlng ;  usnaUv  by  liquid  and  tetid  diarrhea,  aiid  by  a  very  high  and 
early  mortality. 

Professor  Law  then  gives  the  following  symptoms  of  the  disease : 

The  earliest  symptoms  are  slight  duUness,  with,  sometimes,  wrinkling  of  the  skin  of 
the  face,  as  if  from  headache :  shivering  or  chilUneBs,  and  a  desire  to  hide  under  the 
litter,  are  not  uncommon.  Some  loathing  of  food,  intense  thirst,  elevation  of  the  tem- 
perature of  the  rectum  to  104°  F.,  and  increased  h^at  and  redness  of  the  skin  are  usuaUy 
the  first  observed  symptoms,  and  occur  one  or  two  days  later  than  premonitory  si^ns 
above  mentioned.  The  increased  heat  of  the  skin  is  especially  noticeable  inside  the 
ell>ow  and  thigh,  and  along  the  belly.  By  the  second  day  of  illness  the  whole  surface 
feels  hot,  and  in  white  pitrs  is  sol^used  with  a  red  blush,  which  may  pass  snccessfuUy 
through  the  shades  of  purple  and  violet.    It  is  nsoally  more  or  less  mottled  at  particular 
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• 
points,  and  a  specific  eruption  appears  as  rose-colored  srpots  ttf  from  one  to  threelineBia 
diameter,  sometimes  sligntly  raised  so  as  to  bo  perceptible  to  the  tonch,  and  either  pointed 
^r  more  frequently  rounded,  the  redness  fades  under  the  preesare  of  the  finger,  bnt  oqIt 
to  rcappeckr  immediately.  The  eruption  is  usually  abundant  on  the  breast^  belly,  un 
haimcu,  the  inner  side  of  the  forearm  and  thighs,  and  the  back  of  the  eArs.  It  sta^outfe 
two  or  three  days,  and  may  be  followed  by  one,  two.  or  more  successive  crops  ofthe  umo 
kind.  The  cuticle  is  sometimes  raised  in  minute  blisters,  a  feature  'which  distingmshn 
this  from  the  rash  of  typhoid  fever,  and  the  liquid  of  such  blisters  inoculated  on  other 
pigs  communicates  the  disease.  In  addition  to  the  rash,  and  simnltaneously  with  it, 
or  soon  after,  there  appear  on  tho  skin  numerous  spots  of  a  dxu-k  red  or  black  ookr, 
varying  in  size  from  a  lino  to  an  inch  in  diameter,  on  tho  color  of  which  pressnieliai 
no  cftect.  These  are  duo  to  the  extravasation  of  blood,  or  of  its  coloring-matter  from 
tho  blood-vessels  into  tho  tissue,  and  they  dry  up  into  thin  scabs  or  sloughs  if  tlis 
animal  survives. 

Similar  pctecchial  spots  appear  on  tho  muzzle,  in  the  nose,  and  on  the  eyes,  and  in 
some  instances  they  are  conlined  to  these  parts.  The  tongue  is  covered  by  a  browniak 
fur. 

From  tho  first  tho  animal  is  sore  to  the  touch ;  but,  as  the  disease  develops,  tho  hand- 
ling of  tho  animal  is  especially  painful,  and  causes  grunting  and  screaming.  The  jk 
lies  on  its  belly,  and,  if  compelled  to  rise  and  walk,  moves  stiffly,  feebly,  unstetdOj', 
and  with  plaintive  grunting.  This  weakness  and  prostration  rapidly  incrcasei)  m 
often  ends  in  utter  inability  to  rise  or  to  support  the  body  on  the  hind  lunbs.  A  witor 
discharge  from  the  nose,  followed  by  a  whito  muco-purulent  flow  is  not  unconuooiL 
A  hiird,  barking  con^h  is  frequently  present  from  the  first,  and  continues  to  the  1ml 
Sickness  and  vomitmg  ma^  be  present,  but  are  for  from  constant.  The  bowels  an 
often  conlined  at  first,  and  in  certain  cases,  and  even  in  nearly  all  the  victims  of  p•^ 
ticnlar  outbreaks,  may  remain  so  throughout,  nothing  whatever  being  passed,  or  ooh 
a  few  small  black  peJJets  covered  by  a  film  of  mucus.  These  cases  are  quickly  ftttl 
More  frequently,  liowever,  they  become  loose  by  the  second  or  third  day,  and  dianim 
increases  at  an  alarming  rate.  Tho  passages  artt  first  biUous,  and  of  a  light  or  brovi* 
iHh  3'cllow  when  not  colored  by  ashes,  charcoal,  or  the  nature  of  the  foo<L  Botaooa 
they  assume  tho  darker  shades  of  green  and  red,  or  become  quito  black  aud  intokza- 
bly  ofieiifiive.  In  such  cases  tho  elements  of  blood,  inspissated  lymph,  and  memhia- 
neons  pellicles  sloughed  off  from  the  ulcerated  surfaces  are  usually  to  be  found  in  thou 

Tho  diarrhea  becomes  more  profuse,  watery,  and  fetid ;  the  pulse  sinks  so  as  fo  b^ 
como  almost  imperceptible;  tho  cougli  becomes  moro  frequent,  painful,  and  exhanrt- 
ing^  the  breathing  is  more  hurried  and  labored,  and  tho  weakness  increases  until  ths 
patient  can  no  longer  rise  on  his  hind  limbs.  At  this  period  the  xxstecchias  become  ftt 
more  abundant,  heforo  death  the  animal  is  often  sunk  in  complete  stupor,  with,  it 
may  bo,  muscular  jerking  or  trembling,  or  sudden  starts  into  the  sitting  postore,  and 
loud  screams.    In  tho  last  stages  involuntary  motions  of  tho  bowels  are  conmum. 

Kx('ex)tionalIy  swellings  appear  on  the  flank,  with  extreme  lameness,  and  extensive 
slonghs  of  the  skin  of  tho  ears  or  other  parts.  Palpitations  of  the  heart  also  occaiicii- 
ally  occur  as  precursors,  attendants,  or  sequels  of  disease.  If  the  disease  should  t^ 
a  favorable  turn,  slight  causes  may  make  an  early  and  perfect  recovery,  a  complete 
convalescence  being  established  in  three  or  four  weeks.  A  considerable  proportion  of 
th(^  survivors,  however,  linger  on  in  an  unthrifty  condition  for  months,  evidently  avf- 
f(Ting  from  tho  x>orsistent  ulceration  of  the  intestines,  or  infiltration  of  the  fnnsL 
Tlio  mortality  often  reaches  80  or  90  per  cent,  of  fdl  swine  exposed,  and  in  case  of  a 
certain  number  of  the  survivors  recovery  brings  no  profit  to  the  owner. 

These  diseases  among  swine  had  spread  so  rapidly,  and  the  aggregate 
annual  losseij  had  become  so  enormous,  that  the  present  GommiBsioiia 
of  Agriculture,  shortly  after  assuming  the  duties  of  his  iKMsition,  deter- 
mined to  use  the  limited  means  at  his  command  in  a  preliminaiy  inves- 
tigation, not  only  of  the  diseases  affecting  this  class  ot  faun  stock,  hrt 
^Iso  the  many  diseases  affecting  all  other  classes  of  domesticated  animak 
\"ith  this  object  in  view  the  department  addressed  circular  letters  to  all 
ts  correspondents,  and  also  to  many  prominent  stock-breeders  and  xaia- 
^rs  in  various  sections  of  the  country,  asking  for  information  as  to  the 
existence,  extent,  symptoms,  and  mortality  of  the  diseases  now  and 
leretofore  prevailing  among  farm  animals  in  tiieir  respective  localities. 
Chese  circular  letters  were  forwarded  to  every  county  in  the  United 
States,  and  the  result  has  been  to  eUcit  a  mass  of  infoimatioii  which,  if 
V  should  result  in  nothing  more  valuable  than  a  better  sanitary  oondi' 
inn  and  imp^ved  hygienic  treatment  of  &nn  stock,  will,  perhapSi  have 
-..mT>iicb^  oil  ^.^^^  could  be  expected  in  anfth  prftliminn.iy  framinrt*^ 
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nato  of  the  United  States  (by  resolution  adopted  February  20, 
aviug  called  for  such  infoimatiou  as  was  then  in  possession  of  the 
ssioner  of  Agriculture  relating  to  the  diseases  of  domestic  animals, 
number  of  the  papers  and  letters,  and  the  statistical  returns  re- 
up  to  that  date,  were  forwarded  without  delay.  The  Senate 
I  the  publication  of  this  information  for  its  own  use,  but  the  num- 
copies  issued  were  so  limited  that  it  has  been  deemed  advisable 
t  the  more  important  papers  and  letters  in  this  volume  of  the 
report  of  the  department. 

aps  the  most  exhaustive  paper  on  the  subject  of  the  diseases  of 
3  the  one  contributed  by  H.  J.  Detmebs,  V.  S.,  and  vice-president 
American  Berkshire  Association.  He  has  given  the  subject  much 
)n  and  study,  and  his  conclusions  are  wor^y  the  consideration  of 
iterested  in  a  solution  of  the  problem,  or  rather  a  discovery  of  the 
producing  the  various  disorders  known  as  "hog  cholera."  Tto- 
Detmers,  it  will  be  observed,  classifies  the  many  diseases  incident 
e  under  the  general  head  of  "epizootic  and  enzootic  diseases  of 
or  "  epizootic  influenza  of  swine."    His  paper  is  as  follows : 

ell  known  that  some  very  fatal  and  destructive  diseases  of  an  epizootic  and 
character  have  been,  and  are  yet,  prevailing  among  swine  in  several  parts  of 

sippi  and  Missouri  vaUeys.  The  farmers,  not  understanding  the  morbid 
»,  and  not  knowing  or  rather  not  seeing  the  causes  which  produced  the  mischief, 
ing  the  diseases  to  be  very  malignant  and  epizootic  (anecting  many  animals 
,me  time),  bring  them  aU  under  one  head  and  give  them  the  rather  strange 
idedlv  improper  appellation  of  "  hog  cholera,"  a  name  which  has  wrought  a 
al  of  mischief.  It  conveys  the  very  erroneous  idea  that  the  disease  or  dis- 
called  must  bo  identical  with,  or  at  least  similar  to,  the  cholera  of  men,  con- 
y  very  contaffious,  and  a  product,  not  of  common  and  local,  but  of  very  uu- 
and  extraordinary  agencies  and  influences.  As  a  natural  consequence,  the 
ses,  although  near  enough  at  hand,  are  overlooked  and  entirely  disregarded,  or 
^  as  something  innocent  or  out  of  the  question,  and  improbable,  imaginary, 
nown  or  mysterious  influences  and  agencies  are  looked  upon  as  the  possible 
As  a  fiuther  consequence,  almost  every  one  who  sufiers  losses,  instead  of 
the  facts  squarely  in  the  face  by  investigating  the  causes,  endeavors  to  dia- 
3cific  remedies  which  do  not  exist'  and  can  never  be  found.  Even  State  le^is- 
lave  offered  high  premiums  for  such  a  discovery.  All  this  diverts  attention 
existing  facts  as  revealed  by  the  morbid  process  and  by  the  morbid  changes 
ht  post-tnortem  examinations,  and  prejudices  the  minds  of  a  great  many 
s. 

a  year  ago  I  spent  (at  the  request  of  the  Missouri  State  Board  of  Agriculture) 
month,  m>m  August  11  to  September  4,  in  several  counties  of  Missouri,  for  the 
of  investigating  those  diseases  of  swine  known  to  the  farmers  as  "hog-cnolera." 

d  several  hundred  sick  animals  in  the  counties  of  Jackson,  La  Fayette,  and 
ies,  and  made,  during  the  time  mentioned,  almost  daOy  post-mortem  exam- 
,  uot  only  of  hogs  that  had  just  died,  but  also  of  animals  affected  with  disease 
stage  of  development,  which  were  kiUed  by  bleeding  for  that  special  purpose. 
uises  on  which  the  diseased  animals  had  been  kept  were  carefuUy  examined, 
care  and  treatment  which  they  had  received  belbre  getting  sick,  and  the  mode 
mer  in  which  they  had  been  kept,  were  ascertained  by  diligent  inquiry  and 
ion.  Hence  considerable  matenal,  sufficient  to  form  an  opinion  as  to  the 
nd  real  causes  of  the  disease,  or  rather  diseases,  was  collected. 
I  proceed  further  I  wish  to  remark  that  I  intend  to  restrict  my  report  or  com- 
ion  to  what  I  have  seen  and  otserv'cd  myself,  knowing  very  well  that  still 
teases  of  swine,  such,  for  instance,  as  various  forms  of  anthrax,  and  even  mor- 
tions  caused  by  the  presence  of  intestinal  worms,  are  also  called  hog  cholera 
at  manj'  farmers,  and— one  should  scarcely  beUevo  it,  but  it  is  true — ^by  a  large 
of  agricultural  papers. 

Lnal  worms  are  a  very  common  occurrence  in  an  omnivorous  animal  like  a  hog, 
^me,  if  trachina  spiralis  and  cysticercus  cellutoscB  (the  well-known  bladder- worm 
solium)  are  excepted,  seldom  cause  very  serious  damage,  provided  the  ho^  is 
\e  healthy,  and  is  well  kept  and  well  fed.  As  to  anthrax  diseases,  I  do  not  thmk 
verv'  frequent  in  the  West ;  at  any  rate,  I  have  had  no  occasion  to  observe 
ho  various  forms  of  anthrax  i)lainly  developed  in  swine  since  I  have  lived  in 
nearly  five  years).  Excluding  anthrax  diseases  and  disorder^  caused  by  inr 
wonns,  I  have  said  that  diseases  (more  than  one)  are  called  hog  cholera,  becaub^ 

25  a 
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tho  symptoms  of  disease,  and  especially  the  morbid  chaDges  found  at  the  poi*-«ortfi 
examinations,  differ  so  mm^.h  in  difforout  patients  as  to  make  it  iupossiblo  toasrign 
them  all  to  one  and  the  scino  disease.  Still,  as  tho  morbid  process  is  essentiAUj  t^ 
Banie  in  oviry  cast^,  and  the  ditforonces  preseiuM  are  mainly  duo  to  tho  faet  that  \Sr> 
8eat  oi'thu  disease  is  sometimes  in  one  organ  or  set  of  organs,  and  sometimes  in aDotbfr. 
the  diseases  may  bo  considered  as  closely  related  to  each  other,  and,  from  a  practical 
Btand-point,  it  may  be  advisable  to  trtat  the  same  as  meiDberft  of  one  family,  or  as  dif- 
ferent forms  of  one  and  the  same  morbid  prO'.:e8S. 

Tu£  NATi'KE  OF  THE  DISEASES.— In  a  majoLity  of  cases  the  morbid  jnoGesBpracBB 
itself  as  a  oatarrhal-rbeumatic  and  in  others  as  a  gastjic-rbamBaticor  hili-)iiF-rheiittaDc 
inflammation,  and  exhibits  always,  more  or  less  plainly,  a  decidedly  typhoid chaiacfK 
As  a  catarrhal-rheumatic  inilammatiou,  it  has  its  principal  seat  in  the  mncnnsaa- 
brones  of  the  res]iiratory  pa.ssaj]:i.s,  in  the  substance  of  the  lungs,  in  the  pnlflMGal 
pleura  or  s*Tons  membrane  coating  the  external  surface  of  the  loUes  of  ths  ionjia 
the  costal  x>ieura  or  serous  lining  of  the  internal  surface  of  the  chest,  in  thediapbnfP- 
and  in  the  pericardium  or  serous  .sac  inclosing  tho  heart.  As  a  (pastrie-rhooiMtitB- 
flammation.  tbe  jirincipal  seat  of  the  disease  is  found  in  the  abdomimil  csTity.ko 
especially  in  the  liver,  in  the  spleen,  iu  the  large  and  small  intestines,  in  the  Uom 
and  ureter5<,  and  in  the  peritoneum  or  senms  membrane  lining  the  intetioTBiuAopa 
the  abdomi^ial  cavity,  and  constituting  the  external  coat  of  most  of  tbe  oroMiSHtuiid 
in  that  part  of  tin*  body.  Tho  name  of  ''hog  cholera,"  therefore^  as  has  oeenMidlf' 
fore,  is,  in  more  than  one  i-es[>ec.t.  an  ill-choseu  one.  It  should  be  abolished  at  odm. 
and  a  more  api)ro]>riatc  one  should  take  its  place.  As  such  a  one^  I  hare  pnfod. 
*' Epizootic  influenza  of  swixi-:,"  for  two  rea.sons: 

First,  the  disease  beai^,  in  .ill  its  morbid  features,  and  especially  in  the  divanityo' 
its  forms,  ] produced  by  the  diffc'rences  of  the  parts  or  organs  'vrhich^n  dUCenent  auatb 
become  the  seat  of  the  morbid  process,  a  striking  resemblance  to  the  yet  ^rell-niMA* 
bere<l  epizootic  influenza  of  horses,  which  a  few  years  ago  swept  the  wholt  wnfty 
from  the  Atlantic  to  tho  Paciiic.  Still  1  do  not  wish  to  he  understood  as  saving thtftk 
epizootic  influenza  of  swine  is  identical  with  tho  epizootic  influensa  of  AOfMib  IV 
resendtlance,  besides  tho  epizootic  spreading  and  the  typhoid  ohiuracter,  iiUttitldb 
the  symptoms  and  to  the  morbid  change..  An  important  differenoeis  pnsmted^ 
the  greater  mali;^naucy  of  the  disease  of  swine. 

Secondly,  a  name  derived  from  a  conspicuous  or  chamoteristio  syibptom,  or  ftM^ 
important  and  ccmstant  morbid  change — ^jdearo-pneumonia  of  sWine,  fitf  tmttnr- 
mi;;ht  be  more  conv.enient  if  the  main  seat  of  the  morbid  proceta  were  allNi^ii  A* 
lungs  and  the  pleura,  or  invariably  the  same  in  every  patient:  but^  at  the  aestof  tt> 
<lisease  is  ivot  limited  to  the  respiratory  apparatus,  but  is  also  flreqnontily  fomiedfiOt 
parts  and  organs  situated  iu  the  abdominal  cavity,  and  sometimes  ev^n  In  tteMtftf 
of  the  nervo^^s  system,  a  name  should  bo  chotieu  comprehensive  enough  tooeverdlttt 
diilerent  forms  in  which  the  disease  is  able  to  make  its  nppearance,  and,  it  tteM* 
time,  sufficiently  distinct  to  prevent  diagnostic  conftisioii.  JEpizootic  inflneattolitril* 
will.  I  think,  answer  the  purpose. 

Symptoms  and  mokbid  changes.— As  th--^  morbid  process  has  its  seat  int^W 
parts  or  organs  of  tlie  animal  body,  the  diseas4>  piesinilii  itself  in  diffen&t  fiHMiii 
manifestf  itself  by  ditl'ei-ent  sym]>toms,  so  that,  at  any  rate,  besides  other  coBAil&citlM 
two  principal  and  two  subordinate  forms  or  varieties  must  be  diaotittiiliats^ 

1.  The  catarrh AT^imEUMATic  FORM.— This  is  the  most  freqaent  of  the  t«o pfini' 
pal  forms.    The  morl)i(l  process  has  its  main  seat  in  tho  respiratory  organs;  tbsorii^ 
pres'Mjts  the  features  of  a  respiratory  disorder,  and  either  the  eatarrhal  or  the  riMiii^ 
character  j)redominates,  or  both  aro  equally  develojwd.    If  the  latter  is  thecs*^ 
whole  n-sjiiratory  apparatus  may  be  fotMid  "diseased.    If  the  catarrhal  cbsiattcf  iil^ 
one  most  developed,  the  principal  scat  of  the  disease  will  be  fonnd  in  tbelintt' 
th»'  wimlpipi',  in  the  bronchial  tubes,  and,  to  a  gnviter  or  less  extent,  in  thewSi*** 
of  the  lungs.     If  the  rheumatic  fonn  is  the  predominating  one,  the  pfind|tal  ■^Hil 
cha Hires  occur  iu  the  si-rous  membranes  of  the  chest  (tho  costal  and  ptUnliNul  Jfb^  I 
»nd  the  pericardium),  and  also  to  some  extent  in  the  tissno  of  the  lungs,  fr"*  J 
•a«»^s,  howevrr,  the  catarrhal  and  rheumatic  character  ki-e  blended  with  ««k        I 
>.nd  the  r«*spivatr)ry  passages,  t^ie  tissue  of  the  lungs,  and  the  setons  ikwi       *"•- 
)ortions  <.f  them,  are  mow  or  Kms  diseased.    Animals  atSerted  with  ths       f^ 
heumatic  form  indicate  the  presence  of  the  disease  by  a  short  and  lAoTeer      ^ 
v't  cough— ^;en<-rally  one  of  the,  Jirst  symptoms — by  liiffirulty  of  brsathingyd  i 

•     J  rawing  niotioM  of  the  flanks  at  each  breath,  by  holding  the  h<MKl  in  a  |  f 

.iifiched,  an<l  somewhat  ilro-'ping  position,  by  a  slow  and  undecided  gait,  a ik  5 

loarsenoss  when  caused  to  sfiueul,  «&c.    Tlie  attending  fever  is  seven*  eno 
»ounce  its  pnvsence  by  mmilstakablc  symptoms,  such  as  accelerated  pi  ,  ? 

-..>lo  temiKrature,  &c.    Sonu^  of  the  sick  animals  show  at  the  b      nniu.  .u  «/Hr        ■    « 
'  tendency  to  vomit,  and  have  diarrhea,  while  others  are  morec.  _  % 

he  iirst ,  and  remain  so  unt  11  the  disease  is  ready  to  terminate  In dflVvu.    ^  tr 

,hniM>/i*er  is  the  most  prevailing,  but  especiully  if  the  morhid 
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ly  in  the  throat  and  in  the  windpipe,  more  (ft  \em  outside  swelling  (qninay) 
e  its  appearance. 

^^Morttm  examinations  some  important  morbid  changes  are  ibnnd  invariably 

ngs.    Portions  of  the  same  have  become  impervious  to  air  by  being  goigeil 

dation.    The  diseased  tissne  has  lost  its  spongy  texture — ^has  become  heavier 

3  morbid,  and  similar  in  consistency  to  a  piece  of  liver,  a  condition  callt^ 

ion."    In  some  cases  the  diseased  or  hepatised  parts  oi  the  lungs  present  a 

.cd  or  reddish-brown  color,  an  indication  t4iat  the  exudation  h(U  been  pro- 

d  deposited  in  the  tissue  of  all  the  diseased  lobules  at  the  same  time  or  with- 

ruption.    In  other  cases  the  diseased  portions  of  the  lungs  present  diffistent 

)me  are  red,  some  brown,  and  otheis  gray  or  yellowirii-gray,  which  gives  the 

patizcd  part  a  somewhat  marbled  appearance,  and  shows  that  the  exudation 

produced  and  deposited  at  di^rent  [^riods»    The  gray  hepatization,  which 

cade  is  the  oldest,  and  the  brown,  which  conies  next  in  age,  frequently  ooa«- 

y  tubercles,  with  even  here  and  there  a  small  ulcer  interspersed.    Otherwise 

Iceratiou  nor  suppuration  has  been  observed.    Important  morbid  changes  are 

Ibo  formed  in  the  serous  membranes  of  the  thora±«    The  same  consist  in  a 

ess  firm  coalescence  between  parts  of  the  pnlmonal  pleura  and  the  conesiNmd- 

of  the  costal  pleura  or  of  the  diaphragm,  and  in  an  accumulation  of  a  utfger 

»r  quantity  of  straw-colored  water  or  senltu  in  the  chest.    In  some  oases^  es- 

those  in  which  the  rheuttiatic  character  has  been  very  predominating,  the 

roducts  of  the  diseased  serous  metnbranes  are  frequently  very  copious ;  the 

between  the  costal  and  pulmonal  pleura,  or  between  the  internal  surfEuse  of 

}  of  the  thorax  and  the  external  surface  of  the  itm^,  is  usually  very  exten- 

parts  of  the  posterior  surface  of  the  lungs  are  sometimes  fotmd  firmly  united 

corresx)onding  surface  of  the  diaphragm  or  membranous  partition  between 

and  the  ab<lominal  cavity.    The  quantity  of  serous  exudation  or  straWHX>l« 

er  dexK)8ited  in  the  chest  is  often  very  Iftrge,  and  the  pericardium,  too,  in 

«8,  contains  a  larger  or  smaller  quuitity,  sometimes  enough  to  interftre  seri- 

th  the  functions  of  the  hearty  and  to  constitute  in  that  way  the  immecUate 

death.    The  blood  is  found  to  be  thin  and  Watery  in  every  case,  coagulating 

0  a  uuiform  but  rather  pale-red  clot  of  a  loose  texture.    Its  quantity  ii  alWajTs 

;  GASTRIC-RHEUMATIC  FORM. — ^Thls  form  presents  itself  not  quite  so  often  as 
rrhal  rheumatic,  but  is  fully  as  malignant)  and  constitutes  t^  second  main 
ich  the  disease  is  found  to  assume.  The  morbid  process  has  its  principcd  seat 
uces  the  most  important  morbid  changes  in  some  of  the  organs  situated  in 
uiinal  cavity)  but  especially  in  the  liver^  in  the  spleen  or  mil^  in  the  kidneys 
ers,  in  the  intestines  or  guts,  and  almost  iUvanablv  in  the  peritoneum  or 
embraoc  which  lines  the  interior  surfcMse  of  the  abdominal  cavity  and  oon^ 
he  external  coat  of  nearly  every  intestine. 

niptoum  which  present  themselves  while  the  animal  is  lining  difier  not  Yery 
3Ubly  from  thone  observed  in  the  catarrhal-rheumatic  form.  The  short,  hack* 
li,  characteristic  of  the  latter,  is  more  or  less  wanting;  the  difficulty  of  bteath- 
9  plain ;  the  weakness  in  the  hindquarters  and  the  staggering  or  unsteady 
rved  only  in  a  limited  degree  in  the  catarrhal-rheutnatic  lorm  are  more  con- 
and  theYevor  is  fully  as  high  in  one  form  as  in  the  other.  In  some  cases  the 
animals  arch  their  backs,  or  rather  the  lumbal  portion  of  the  same,  to  a  very 
ree,  and  form  an  outline  similar  iu  shape  to  an  '^k  I  observed  this  especially  in 
*8  OS  those  in  which  the  seat  of  the  disease  was  found  to  be  in  the  kidneys  and 
-eters,  and  in  which  a  large  quimtitv  of  serum  or  water  had  accumulated  in 
Qiinal  cavity.  Animals  aSectod  witn  the  gastric  or  bilious-rheumatic  fotm  are 
uore  or  Ichs  constipated.  The  dung,  which  is  voided  in  form  of  small,  irregu- 
d  balls  or  lumps,  is  often  coated  with  a  layer  of  grayish  or  discolorea  mucus, 
the  consistency  of  shoemaker's  wax.  Toward  the  end,  however — ^that  is,  ii 
se  has  a  fatal  termination — the  costi veness  usually  disappears,  and  is  followed 
*use  and  very  fetid  diarrhea,  which  may  be  looked  upon  in  every  instance  as 
mer  of  death. 

iucipal  morbid  changes,  as  I  have  found  them,  are  as  follows: 
oneration  of  the  liver,  brought  about  by  a  copious  exudation  infiltrated  into 
e  of  that  organ.  Such  a  degeneration,  althougn  not  a  constant  morbid  change, 
|uite  often.  In  some  (not  very  frequent)  cases  a  few  tubercles  and  in  others 
.  frequent)  even  a  few  very  small  abscesses  have  been  found  imbedded  in  the 
substance  of  the  liver. 

hid  enlargement  of  the  spleen  or  milt.  I  found  this  change  in  nearly  every 
some  cases  the  enlargement  was  not  very  conspicuous,  but  in  others  the  spleen 
'  tlian  three  times  its  natural  size,  was  perfectly  gm'ged  with  blood)  presented 
-  hlark  brown  color,  and  was  so  soft  that  a  very  slight  pressure  with  a  fi&ger 
tieut  to  sever  its  tissue, 
uite  a  large  number  of  cases  I  found  either  one  or  both  kidneys  diseaaod  and 
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enlargo<l,  and  presenting  an  inflamed  appearance.  In  ono  case  both  kidneys  andM 
ureters  cxliibitcd  a  liigh  degree  of  inflammation  and  considerable  gan^renons  destnv- 
tion.  The  latter,  however,  was  probably  not  a  consequence  of  the  disease;  the  uii- 
mal  had  been  drenched  repeatedly  with  oil  of  turpeutine,  aud  wa«  the  oalyonein 
which  I  found  any  gangrene.  In  another  animal,  wliich,  by  the  way,  waa  already  cob- 
valescent,  and  was  killed  by  bleeding,  I  found  one  kidney  eiilarg€»l  to  three  times  io 
natural  size,  its  jjelvis  very  much  distended,  and  its  fuunel-sbapcd  ureter  dilated  to 
such  an  extent  (where  it  procec<ls  Irom  the  kidney)  as  to  prcseut  a  diameter  of  netfir 
one  inch  and  a  half.  The  wails  of  the  ureter  were  very  thick  and  calloas,  esperiafly 
at  its  anterior,  funnel-shaped  end,  and  the  latter  contained  in  its  interior  a  semi-ioliil 
fibrous  substance,  which  occupied  the  whole  cavity  and  extended  even  into  the  bd- 
ney.  . 

4.  In  some  cases  I  found  the  membranes  of  the  intestines  or  gats,  but  cspeciaDr 
those  of  the  jejunum  or  small  intestines,  the  coecum,  and  colon  or  lorccr  intestiaei 
and  also  of  the  rectimi,  in  a  more  or  less  inflamed  and  degenerated  condition,  btvo 
cases  a  whole  ('(mvolution  of  the  jejuiuim  had  united  to  an  almost  solid  bnnch.  On 
opening  the  latter  I  found  in  each  ca^e  all  three  membranes,  but  particularly  then- 
temal  or  s(>roiis  mrmbnine  and  the  internal  or  nmcous  membrane  very  mnch  Bwolk: 
and  degenerate<l,  the  ])iutsiige  nearly  closed,  and  in  a  small  cavity  in  tno  center  of  tbe 
bunch  one  (in  one  cast')  and  two  (in  the  other)  large  round  'worms  (apparently  £<♦'■ 
norhynchus  ffifjon)  iniboddtHl.  In  another  case  I  found,  besidc^s  other  morbid  chufl&i 
few  round  wonns  in  the  stomacb,  and  in  the  mucus  membrane  of  the  guts  or  mw- 
tines  a  large  number  of  callous  scars,  such  as  are  usually  left  1>ehind  where  thegigst 
tic  £chinorln/uchu»  or  hook-headed  worm  hafl  been  fastening  it-self.  These  thioe  cvtf 
are  the  (mly  ones  in  which  I  have  found  any  entozoa  or  worms  in  the  digestive cauL 

fy.  In  almost  every  case  I  foimd  larger  or  smaller  portions  of  the  peritoneomor  lenos 
membrane  whi<'h  lines  the  inner  surface  of  the  wails  of  the  abdominal  cavity  and  the 
external  surface  of  nearly  every  intestine  swelled,  more  or  less  inflamed,  and  mortiidlT 
changed.  In  some  i:ases  even  a  coalescence  between  parts  of  the  intestines,  csperiiDf 
of  jejunum  and  rectum  an<l  the  walls  of  the  abdominal  cavity  had  been  affected.  U 
one  case  a  part  of  the  jejunum  had  become  firmly  united  to  the  lower  border  of  the 
right  lobe  of  the  liver,  and  in  another  the  whole  rectum  adhered  so  firmly  to  the  nppff 
wall  of  the  pelvis  an<l  of  the  x>osterior  i)art  of  the  abdominal  cavity,  thatitreqnim 
the  use  of  the  knife  to  t^flect  a  separation. 

(>.  In  every  animal  that  had  been  aflcctedwith  the  gastric-rhenmaticform  Iloimdi 
larger  or  smaller  quantity  of  straw-colored  water  or  senim  and  small  lumps  and  flito 
of  coagulated  iibrine  in  the  abdominal  cavity ;  in  somo  cases  the  quantity  vai  qoE^ 
large  and  in  others  comparatively  small. 

As  subordinate  or  complicated  forms,  I  look  upon  such  cases  in  which  either  one  <^ 
the  princi])al  forms — th(>  catarrhal-rheumatic  or  the  gastric-rheamatic — is  eflsentiallr 
modified  by  beuig  comidicated  with  an  aflection  of  the  brain  and  its  membrane < 
with  a  serious  disorder  of  the  lymphatic  system.  Two  siibordinate  formfl,  thewfiffi 
must  be  added. 

3.  The  cekebro-iuikitmatic  form. — The  same,  though  always  blended  with  and  tr- 
a  certain  extent  subonlinate  to,  ono  of  the  principal  forms,  has  been  observed  ia« 
large  number  of  sick  animals.  The  latter,  besides  oxliibitiug  all  the  symptonsctf  (B' 
or  another  of  tbe  two  principal  forms,  shows  also  xdain  indications  of  a  moraidafEKtita 
of  the  brain.  The  same  consists  i)rincipally  in  partial  or  perfect  blindneWf  ft  tny 
6tag;jcering  gait,  and  aimless  movements  in  general.  On  oi>ening  the  skull, ImTSii- 
bly  found  more  or  less  swelling  in  the  membranes  enveloping  the  brain,  a  lugff' 
smaller  quantity  of  s<»runi  deposited  inside  the  dura  mater  (hard  or  external  Be» 
brane),  the  substance  of  the  brain  more  or  less  sottoncd,  aud  the  vcntiiclefl  {tt^ 
cavities)  of  the  brain  filled  with  serum.  The  other  morbid  changes  fonnddidB* 
ditt'er  from  those  described  under  th(^  hrad  of  catarrhal-rheumatic  or  gaBtzic-rfaenBitv 
forms  respectively. 

4.  TuK  LYMPHATIC-RHEUMATIC  FOKM.-— The  name,  too,  has  been  observed  qo* 
often,  but  always  as  a  complication  of  one  of  the  principal  forms  described— sabdinW 
1  aud  2.    The  wholo  morbid  i>roceas  presents  a  somewhat  scrofulons  character.  W* 

ymphatic  system  is  plainly  aflected ;  tumors  and  ulcers,  showing  a  scrofalonschant^ 

♦re  found  in  various  parts  of  the  body,  but  especially  on  the  gnms.    Hence  thcie* 

MC  no  doubt  that  such  cases,  although  complicated  Jind  blended  invariably  to  nek 0 

■xtent  with  one  or  another  of  the  main  or  principal  forms  as  to  make  it  innHwiUe? 

»raw  distinct  lines,  have  to  l>e  looked  upcm  as  a  subordinate  form  with  a  lyini**' 

haracter.    I  have  been  informed  repeatedly  by  reliable  x>cr8ons  that  in  some  cf  tk 

^ick  animals  cutaneous  eruptions  have  constituted  one  of  the  most  conspicaoiis aivflr 

oms  of  the  disease.    If  this  is  a  fact,  it  is  possible  that  yet  a  fifth  form  has  to  » 

ddt'd — erysipelatous,    Still  I  had  no  chanct^  to  examine  such  a  patient,  nottrithBto"^ 

•ig  1  have  examined  a  large  number  of  sick  animals,  exceeding,  I  should  Jodge^  A' 

housand.    I  am,  ther(>fore,  not  prt'part^l  to  decide  whether  the  cntaneons  emptifli'    I 

I  y^^.u^^*  -^f  +iw  ^ame  causes  or  mflueuces  wliich  are  at  tiho  bottom  of  the  other  Bif   | 
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bid  changes,  or  whether  the  samo  is  an  independent  disease,  and  merely  an  acoidesttal 
complication. 

It  is  probably  not  necessary  to  mention  that  all  the  morbid  changes  which  have  been 
described  as  the  products  or  attendants  of  a  certain  form  are  but  seldom  found  as  a 
total  in  one  and  the  same  animal,  as  some  of  them  are  cither  usually  missing  or  bat 
little  developed.  Neither  will  it  bo  essential  to  state  that  even  the  two  principal  forms 
of  epizootic  inlluenza  of  swine,  leaving  the  subordinate  forms  out  or  consideration, 
are  scarcely  ever  obser\'ed  entii*ely  independent  of  each  other  or  without  being  in  the 
least  complicated  with  each  other;  that,  on  the  contrary,  the  gastric-rheumatic  and  the 
catarrhal-rhcumatic  are  not  seldom  blended  with  each  other  to  such  an  extent  as  to 
make  it  very  difficult  to  decide  which  one  has  to  be  considered  as  the  most  predomi- 
nating. In  each  case  the  S3rmptoms,  too,  are  blended  with  each  other,  and  morbid 
changes,  frequently  of  equal. importance,  are  found  in  both  large  cavities,  in  the'chest 
and  in  the  abdomen.  These  facts  are  easUy  understood  by  any  one  who  is  at  all  famil- 
iar with  pathology  and  with  morbid  anatomy.  The  main  or  predominant  character  of 
epizootic  influenza  of  swine  is  always  rheumatic,  and  the  principal  seat  is  in  the  sys- 
tem of  serous  membranes  which  abound  in  every  large  cavity  of  the  animal  boiy. 
Serous  membranes  not  only  line  the  interior  of  those  cavities,  but  constitute  also  the 
external  coat  of  nearly  every  internal  organ.  Hence  it  is  but  natural  that  such  a  dis- 
ease localizes  itself  in  many  difi'erent  parts  of  the  animal  organism,  produces  in  conse- 
quence different  morbid  s^nnptoms^  and  causes  different  forms  of  disease.  It  is  true 
tnat  in  some  cases  the  disease  exhibits  a  prevailing  catarrhal  character,  but  if  it  is 
taken  into  consideration  that  the  causes  of^  rheumatic  affections  and  of  catarrhal  dis- 
eases are  often  essentially  the  same,  and  that  not  only  the  seat  but  the  character  of 
the  disorder  depends  frequently  upon  an  individual  predisposition  of  the  animal,  a 
further  explanation  wUl  not  be  needed. 

The  causes. — To  ascertain  the  causes  has  been  my  principal  object.  It  was,  there- 
fore, necessary  to  observe  a  largo  number  of  cases,  and  to  investigate  the  disease  in 
different  localities.  This  I  have  done,  and  have  come  to  the  conclusion  that  at  least 
some  of  the  causes,  and  I  think  I  make  no  mistake  if  I  say  the  most  important  ones, 
ore  of  such  a  nature  as  to  admit  removal,  notwithstanding  they  are  diverse  and  numer- 
ous, and  have  their  source^  to  a  certain  extent,  in  the  manner  of  fanning  and  stock- 
raising,  or  rather  hog-raising,  customary  in  the  West.  Although  I  will  not  deny  the 
possibility  of  an  existence  of  certain  agencies  of  a  miasmatic  character,  nor  the  possi- 
bility of  a  presence  of  a  micrococci  or  other  microscopic  sporules  calculated  to  act  as  a 
cause  or  to  contribute  in  producing  the  disease,  I  must  confess  that  if  anything  of  that 
kind  has  been  acting  as  a  cause,  it  has  escaped  my  notice.  In  the  first  place  I  had  no 
microscope  at  my  disposal,  and  secondly  I  have  not  been  able  to  discover  anything  in 
the  whole  morbid  process  nor  any  morbid  change  that  cannot  be  the  product  of  those 
noxious  influences  which  I  consider  as  the  main,  if  not  exclusive,  causes  of  the  disease, 
and  which  in  my  opinion  are  well  able  to  produce  every  one  of  those  morbid  changes 
which  I  had  an  opportunity  to  observe.  Those  ii^urious  influences  or  agencies  which 
I  am  obliged  to  consider  as  the  principal  causes  act  in  different  ways,  and,  for  a  better 
sorvey,  may  be  divided  into  three  classes.  As  belonging  to  the  first  class  I  look  upon 
everything  that  will  interrupt  or  disturb  the  perspiration ;  in  the  second  class  I  place 
all  such  noxious  influences  and  agencies  as  interfere  directly  with  the  process  of  respi- 
ration: finally,  in  the  third  class!  put  all  such  noxious  agencies  or  injurious  influences 
as  tend  to  aggravate  the  disease  if  already  existing,  by  aiding  in  making  its  character 
more  typhoid,  or  which  produce  a  special  predisposition  by  weakening  the  constitution 
of  the  animal. 

1.  Injurious  influenoea  which  act  as  a  cause  by  producing  an  interrupHon  or  partial  cessti- 
Han.  of  the  perspiration, — These  influences  are  numerous,  and  of  mucn  greater  importance 
than  one  who  looks  at  them  superficially  may  be  inclined  to  suppose.  The  skin  of  an 
animal  is  a  very  important  organ ;  it  not  only  serves  as  a  protecting  tegmnent,  but  has 
also  other  vital  ofiices  which  are  scarcely  of  less  importance  to  tne  existence  of  the 
animal  organism  than  those  of  the  lungs.  The  skin  discharges  through  its  pores  a  large 
amount  of  wasted  material,  and  absorbs  aeriform  and  Liquid  substances  &om  the  outsiae 
world.  Consequently  it  may  be  looked  upon  as  an  organ  whoso  duty  it  is  to  supplement 
the  functions  of  several  other  organs,  but  especially  those  of  the  lungs  and  of  the  kidneys. 
To  ascertain  the  effect  which  a  total  interruption  of  the  functions  of  the  skin  would 
have  upon  the  animal  organism,  interesting  experiments  have  been  made  by  Bouley, 
Mogendic,  Gcrlach,  and  others.  A  complete  interruption  was  brought  about  by  cover- 
ing the  skin  of  various  animals  with  an  air-tight  coat  of  varnish,  grease,  or  tar,  and 
the  result,  according  to  Gerlach,  was  as  follows :  Accelerated  pulsation,  extraordinary 
fullness  of  the  artenes  till  an  increased  discharge  of  urine  made  its  appearance,  some- 
what accelerated  breathing,  trembling  of  the  whole  body,  rapid  emaciation,  great 
debility,  augmented  secretion  of  an  albuminous  urine,  which  latter  contained  also  some 
of  the  coloring  matter  of  the  gaU,  and  a  decrease  of  the  animal  temperature.  Tho 
latter,  however,  became  not  very  conspicuous  before  the  animal  had  become  emaciated 
and  was  near  dying.    The  animals  (horses)  so  treated  died  within  from  three  to  ten 
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days.  Pi^  smoureil  all  Dvcr  >vith  gi'eose  or  fisL-oil,  for  the  purpose  of  killing  lict, 
died  within  a  week,  and  sl)(>\ved  the  wanu*  .symptoiiiH. 

The  otUcu  of  tlie  Hkiu,  ul  least  uh  fur  us  thu  proieiiscs  of  eUmiuation  aud  absorption  an 
coQcovnod,  hi'Ui'H  also  a  very  elase  rulatiou  to  tUo  fuucitlous  of  the  diversi*  kiemiuuDd 
imicuti  laoiuhrauuH,  It  is  true  iC  tliOHkiu  is  didciuuliiied  to  perform  its  allotted  ilntii^or 
if  Uh  functions  aro  inten'ii))ted  by  Koino  uieuua,  tbo  saiuo  will  bo  performed  partiaUy,kt 
purtitUly  only,  !>>'  Ihodo  or);uuH  immed  tbo  luugtiy  the  kidneys,  aud  the  seroiu  audiuocai 
lut^iubruu^M  in  ^cueral.  Tboao  organs,  iu  suoh  a  eaae,  have  to  make  extraordinoiy  ediuru 
if  the  equilibrium  iu  the  organic  change  of  mutter,  so  indlapeiifiablo  to  the  prevmotioD 
of  health,  in  t<i  be  nmintained  t>nlv  appi-oximately.  To  maintaiu  a  perlect  eqailibnni 
is  imiKtssible,  lor  these  organs,  as  I  liavo  said,  cau,  in  addition  to  thoir  own  dntiea,  oolr 
partially"  perform  the  funetions  of  the  skin ;  certain  parts  of  wasted  material  will  ant 
be  diseharged,  but  will  I'euiaiu  iu  the  organism.  The  lun^  the  kidneys,  and  the  mmi 
and  umeus  mombraues,  if  I  may  use  the  expression,  will  be  overburdened,  and  tb 
consequence  will  be  that  just  those  orgaus  thus  weakened  will  be  the  first  oncstha 
become  diseasttd,  or  have  to  sutler  from  over  exertion,  and  fW>m  the  iigurioQS  dbes 
necessarily  produced  by  a  I'eteution  of  wasted  matter  iu  the  organism,  and  also  bvscoi- 
stant  loss  of  organic  compouuds  that  cannot  bo  spared.  That  sach  loss  is  taking  plsoe  bi 
been  proven  by  the  experiments  of  Professor  Gerlach,  which  shows  that  thennneisiod 
a  case  carries  otf  albumen.  Further,  that  an  interruption  of  the  perBpiraticm  mul 
necessarily  produce  a  disturbance  in  the  circulation  of  the  blood,  which  results  in  in 
extraoriliuary  How  of  blood  to  those  orgaiui— lungs,  kidneys,  ^c — burdened  vitk 
increased  activity,  and  constitutes  in  that  way  a  cause  of  congestion  and  snbteqoas 
inOammation,  is  too  evident  to  need  auy  further  explanation. 

The  perspiration  can  be  interrupted,  or,  in  other  words,  the  akin  can  be  diaqiulifiid 
to  perform  its  functions,  bv  several  means:  for  instance,  by  a  disturbance  orapsitiil 
interruption  of  the  circulation  of  the  blood  in  the  capiluuy  Tesaela;  by  Gongostkm  bbI 
inflammation ;  by  any  degeneration  or  morbid  change  of  its  tissue,  or  of  a  put  of  itt 
tissue;  by  closing  of  its  ]>ores  iu  a  mechanical  way,  &c.  This  granted,  it  remain  to 
be  ascertained  it  those  pigs  and  hogs  which  are,  or  have  been,  afieeted  with  the  q»- 
zootic  intlueuza  of  swine  (eiToueously  called  hog  cholera)  have  beeu  subjected  to  om 
or  more  of  those  just-named  intluenees  or  agencies  able  to  cause  an  iutemptifln  oi 
partial  eessatiou  of  tlie  activity  of  the  skin  (perceptible  and  imperceptible  pe»pi» 
tion).  Taking  the  facts  just  as  they  have  presented  themselves,  that  question  in* 
be  auswered  iu  the  alllrmative.  My  investigations  and  my  inquiries  have  coDTiicBd 
me  that  in  all  those  pigs  or  hogs  which  have  suttered  from  or  died  of  that  disesie,  m 
or  more  of  those  causes  have  beeu  at  work,  as  I  shall  endeavor  to  show. 

1.  All  auiuuils  alVectcd  with  the  epizootic  influenza ~at  any  rate,  all  those  vkiekl 
have  seen,  aud  I  have  seen  a  largo  number*-were  very  lousy.  Lice  irritate  theilai 
keep  it  iu  a  semi-inilamed  couditiou,  cause  swelling,  and,  Anally,  a  gradual  degMMO- 
tiou  of  its  exterual  layer — beyond  a  doubt  constitute  to  some  extent  a  disturbiiicetf 
normal  i>erspiratiou. 

2.  AH  the  hogs  aud  pigs  which  had  contracteil  the  disease  had  been  esqioiediu^ 
and  day  to  all  the  sudden  changes  of  temperature  and  weather  so  frequent  ia  fb 
Western  States.  Soiue  of  tho  animals  had  been  kept  in  small,  wet,  aud  dirty  yaadiu' 
inclosures,  without  a  roof  to  ])rotect  them;  they  had  to  sufler  during  the  day  ftosiki 
luys  of  the  sun,  and  from  the  heat  which  naturally  accumulates  iu  a  small  space  or  lH 


not  to  meution  the  efl'ect  of  severe  rains  and  thuuder-stonus.    Furttier,  after  esofaiV* 
the  animals  thus  kept  had  a  chance  to  got  the  entire  body  covered  ivith  mud  SbA  Ai 


herds,  aud  have  beeu  allowed  to  run  at  largo  in  a  bani-yard,  iu  a  so-called  h«ij{-ki.B 
''ho  woods,  &.C.  Tlu^^,  too,  wttro  cxitoscd  more  or  less  to  the  burning  rays  of  thfiM 
lui'ing  the  day,  and  at  night,  iu  luost  cases,  they  f<mnd  shelter  under  a  com-iTilHi>>^ 
in  old  stable  or  an  old  bam — at  any  rati^  in  the  closest  and  dirtiest  places,  wlien  tkQ 
acked  room,  and  where  they  often  crowded  on  top  of  each  other  when  retirinf  ^ 
deep.  As  a  consequence  tho  animals  became  heated,  anil,  iterspiriug,  as  they  kH  istf 
air  in  the  morning  took  cold  on  coming  iu  contact  with  the  chilhMl  atmo^)heK.  A 
»uddeu  eooling,  however,  or  a  sudden  reduction  of  the  temperatm'e  of  the  8Ui6tf 
'f  the  body  is  ant  to  efl'ect  a  coutractiou  of  the  capillary  vessels  of  the  Bkin,lMiKe* 
<iminished  supply  of  blood,  aud,  iu  coiuiiHinem'c,  a  decrease  or  partial  iuterruptiasif 
he  fimctious  of  the  skin. 

The  animals,  thus  suddenly  c(»oled  by  the  morning  air  and  the  wet  dew,  liecoBC^a 
ue  course  of  tho  forenoun,  agaiu  exposi'd  to  tho  rays  of  the  aun  and  tbe  heatof  <!> 
in  V,  wiiic]i  iudp^oa  th'"u  ti    ;o  to  the  iii'st  pool  of  water,  if  one  is  acoessihle,  ts  tab 
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This  is  all  right  and  well  enough,  because  in  the  snmineT  a  hog  should  have 
»  water  and  an  opportunity  to  take  a  bath  as  often  as  it  desires.  In  all  those 
lowever,  in  which  rhe  disease  had  made  its  appearance,  I  found  the  water  to 
lie  ho^M  had  access  almost  invariably  so  shallow  and  of  such  a  limited  quan- 
;  the  bathing  and  wallowing  of  one  or  more  animals  waa  sufiicient  to  convert 
)  into  st  irky,  semi-Huid  mud.  Consequently,  if  the  herd  was  a  large  one,  but 
«w  animals— 'md  those  invariably  the  stronger  and  most  active  ones — had  now 
a  a  chance  to  find  clear  water,  and  to  reap  real  benefit  from  taking  a  bath. 
m,  especially  the  younger  and  smaller  animals,  were  comx>elled  to  wait  until 
(KMners  were  thit>ugh  with  their  bathing  and  had  changed  the  water  to  mud; 

r,  therefore,  had  scarcely  ever  an  opportunity  to  clean  themselves  from  the 
the  preceding  day,  and  to  open  the  iK>res  of  their  skin  by  taking  a  bath  in 
Iter.  If  they  wished  to  take  a  little  cooling  they  had  to  be  satisfied  with  taking 
Bth,  and  as  every  new  bath  was  a  mud-bath  again,  the  pores  of  the  skin,  instead 
o'^)oned,  became  closed  more  and  more  effectually  from  day  to  day;  until  finally 
piration  was  thoroughly  interrupted,  and  disease  made  its  appearance  as  tha 
result. 

ifierenti  where  the  herd  is  a  small  one,  for  then  nearly  every  animal  will  seme- 
&ve  a  chance  to  open  the  jiores  of  its  skin  in  tolerably  clear  wate^  and  ^e 
tion  will  not  be  seriously  interrupted.  That  these  deductions  must  be  eoireet 
d  by  the  fact  that  in  eveiy  large  herd  nearly  all  the  younger  and  weaker  ani- 
oats)  have  become  a  prev  to  the  disease,  while  the  larger  or  stronger  and  most 
uimale  which  are  usually  the  first  ones  to  go  to  the  water  in  the  morning 
is  measurably  clear,  have  either  remained  exempt  or  have  contracted  the  dia- 
mild  form,  and  have  mostly  recovered.  Finally,  small  herds  have  either  suifered 
Mes,  have  l»een  less  severely  attacked,  or  have  remained  exempted  altogether, 
irious  efiect  produced  upouthe  system  of  the  animal  by  the  muddy  and  fdthy 
Q  of  the  water,  which  meet  animals  so  situated  have  been  compelled  to  dzink, 
explained  hereisiiter. 

ncies  and  injluencet  which  interfere  directly  mth  thejproceei  of  &r«atiki4i^,-<-These, 
Iready  indicated,  are  of  different  nature.  When  l  first  commenced  my  inves- 
it  struck  me  that  all  those  swine — pigs,  shoats,  and  grown  hogs  of  every  age 
fription — which  run  at  large  in  the  streets  and  thoroughfares  of  Kansas  City, 
t.  Independence,  Lexington,  and  other  towns  and  villages,  and  lead  the  most 
dent  life  possible,  but  do  not  congregate— go  home  in  the  evening,  and  belong 
tw  who  own  but  one,  two,  and  maybe  three  animals ;  as  also  all  those  swine 
kept  by  themselves,  either  one  by  one  or  only  a  few  together ;  and,  finally, 
I  which  are  kept  in  comparatively  small  herds  in  pastures,  orchards,  or  woo^ 
everywhere  with  grass  and  perfectly  destitute  of  dusty,  bore  ground  and  old 
heapfe,  are,  and  have  been,  with  rare  exceptions,  perfectly  healthy.  I  say  with 
Lccptions,"  for  it  has  been  reported  to  me  that  a  few  of  those  swine  running 
in  tlie  streets  have  died,  but  I  have  not  been  able  to  ascertain  the  causes  <? 
»th. 

3  other  hand,  the  herds  whieh  have  been  kept  in  yards,  pastures,  fields,  &c., 
iff  partially  or  wholly  of  bare,  du«ty  ground,  or  containing  heaps  and  accumu- 
)f  old  manure,  have  and  are  sufiering  severely,  and  the  more  according  to  the 
lie  hei-d  and  the  won»e  the  duet  of  soil  and  old  manure.    In  large  herda,  com- 

one  hundred  head  or  more,  the  mortality  has  been  as  high  as  from  70  to  90 
. ;  in  smaller  herds  frt^m  525  to  60  per  cent.,  and  where  only  a  few  animals  were 
Blether,  and  consequently  each  animal  was  only  compelled  to  inhale  the  dust 
ip  by  itself  and  occasionally  by  one  or  two  others,  the  mortality  has  been  com- 
ly  u>w — has  seldom  exceeded  10  per  cent.,  or  fatal  cases  have  not  occurrod  at 
rther.  i!i  aU  those  cases  in  which  the  hogs  or  pigs  had  been  compelled  to  inhale 
arly  ever^-  breath  a  large  quantity  of  soil  and  manures,  ground  to  powder  by 
tramping,  and  the  rays  of  the  sun,  all  the  poaUmortem  examinations  revealed 
ipal  morbid  changes  a  morbid  afiection  of  the  eyes,  infiammalion  of  the  re^ira- 
inees  (thror.t,  windpipe,  bronchial  tubes),  hepatization  of  the  lungs  in  various 
f  (levelopnicnt,  and,  in  some  cases,  even  tubercles  or  a  few  smaU  abscesses  in 
oonul  ti2»8ue,  while  the  serous  noembranes  (cosEtal  and  pulmonal  pleura,  peri- 
.  and  peritoneum)  presented  a  comparatively  healthy  condition,  except  in 
uies  in  which  the  causes  described  in  subdivision  1  had  been  acting  together 
>34'  lUHler  discussion.  If  those  facts  axe  duly  taken  into  consideration,  scsffcely 
bt  can  remain  as  to  the  constant  inhalation  of  powdered  soil  and  manure  con- 
r  Olio  ot  the  principal  causes  of  the  epizootic  inlluenza  of  swine. 
jxhi-r  noxious  iuiluence  tending  to  interfere  with  the  process  of  respiration,  or 
the  respiratory  oi^pans,  may  be  considered  the  gases  or  efiiuvia  emanating  from 
nipoKing  manure  heaps  and  from  dirty  and  filthy  pig-sties  and  hog->»  ards.  Still, 
nok  upon  them  as  something  of  subordinate  impoi-tance — not  per  Ve,  but  corn- 
it  h  the  more  substantial  ageaniw  gnd,  therefore,  do  not  deem  it  neoessary  to 
to  further  details. 


392  BEPOBT   OF   THE   COMMISSIONER   OF   AG^CULTUBE. 

3.  Causes  which  ircakeu  the  constitution  f  produce prcdleposi lion ^  and  develop  or  promokik 
typhoid  character  of  the  disease. — As  hucIi  have  U)  be  mentioned  :  1.  Fool  and  impan 
wat<T  fur  driiikiiijr.  Ah  h  gciK'ral  rule,  hogs  aro  usually  compelled  to  drink  either  on 
of  a  dirty  trou^li,  if  confine<l  in  a  sty,  or  from  muddy  pools  and  wallows,  if  kepi  m 
pastun^y  '&,c.,  and,  tborefon!>,  aro  freriucntly  obliged  to  drink  water  that  is  not  only 
muddy  and  imxnirc,  but  (-von  stinking;  and  full  of  decomposing  orgonio  sabstanoK 
That  Huch  water  is  apt  to  develop  microscopic  animal  and  vegetable  growth,  is  nften 
inhabited  by  tlie  brood  or  the  larvae  of  various  species  of  intestinal  worms,  and  ihu 
prepared  to  convoy  numerous  germs  and  causes  of  disease  to  the  animal  organism- 
uuiybe  more  than  aro  introduced  in  any  other  way — is  a  well  known  f:ict,  and  doa 
not  need  any  explanation.  2,  The  fdth  and  manure  that  is  consumed  with  the  fooi 
On  almost  every  Westeni  fann  (at  any  rate  on  all  those  on  wlilch  I  found  the  diiieatt} 
the  swine  are  fed  with  com  in  the  ear ;  the  ears  of  com  arc  thrown  into  the  pig-^i 
yard,  or  fccding-lot,  as  the  case  may  be,  but  always  in  a  place  f nil  of  mannre  and  din, 
either  wot  or  dr^-.  As  a  consequence,  the  animals  can  scarcely  pick  up  akemelof  foo 
that  is  not  soiled  with  filth,  and  aro  obliged  to  consume  a  great  deal  of  nastineGs.  Thi: 
such  wholesale  consumption  of  tilth  and  excrements  must  llnally  nndennino  the  en* 
stitution  of  even  the  healthiest  animal,  and  must  ^ve  to  any  disease  tliat  may  luqipen 
to  exist  or  to  apxiear  a  tyidioid  character,  is  self-evident.  3.  Ou  a  great  manyfaimiD 
the  West  the  corn-cribs  aro  either  iusulliciently  covered  or  not  covered  at  aU,  and,* 
a  consequence,  a  great  deal  of  the  com  fed  in  tlie  spring  and  during  the  Bommerif 
moldy  and  rotten.  Moldy  corn  does  not  constitute  healthy  food ;  on  the  contrsy. 
it  is  poisonous  if  consumed  in  largo  quantities ;  at  any  rate,  it  weakens  the  constitntin. 
promotes  and  produces  disease,  especially  of  the  respiratory  organs  and  of  the  kidneOk 
and  is  well  calculated  to  give  any  disease  a  decidedly  typhoid  character.  4.  OneTsy 
common  mistake  in  feeding  may  also  be  mentioned  as  perhaps  not  entirely  intboit 
influence.  I  refer  to  the  practico  of  feeding  nothing  but  com.  It  may  suffice,  how- 
ever, to  say  that  com  does  not  contain  in  a  duo  proportion  all  the  elements  neccfluy 
to  the  ^px)wth  and  developmont  of  an  animal ;  it  is  destitute  of  some  and  contiiis 
others  m  too  small  a  proportion.  Hence  a  variety  of  food  is  just  as  necessazy  toafaiF 
as  to  any  other  animal,  if  health  and  vigor  are  to  be  preserved.  To  enter  into piitiei- 
lars  would  lead  too  for. 

One  may  ask,  if  the  causes  of  the  disease  are  of  snch  an  ordinary  character,  h)* 
can  it  be  possible  that  it  has  become  snch  on  extensive  epizooty  f  The  answer  h  bc 
difficult.  A  satisfactory  exx)lauat ion  can  bo  given.  1.  Notwithstanding  the  moitdili' 
gent  search  and  patient  inquiry,  I  havo  not  been  able  to  discover  any  i^Jnzioiu  infc* 
euces  or  agencies,  in  addition  to  those  enumerated,  that  have  acted  upon  allofik 
diseased  animals,  or  upon  a  large  number  of  the  same,  which  can  be  taken  intocdi' 
sidoration  as  possible  causes.  2.  The  treatment  or  keeping  of  swine  is  essentiaJlTik 
same  almost  everywhere  in  all  the  Western  States.  The  causes  mentioned  are,  tw 
fore,  sufficiently  discriminated  or  general  enough  to  produce  an  epizootic.  A  goHl 
many  farmers,  who  aro  fi>e<iuently  careless  cnougli  in  the  treatment  of  even  their  bdos 
and  cattle,  usually  think  that  a  hog  is  but  a  '*  hog."  and  it  can  get  along  with  "Ut 
gish"  treatment — that  it  delights  in  nastiness,  filtii,  and  dirt  of  every  description,  01 
does  not  need  a  dry,  comfortable,  and  clean  resting-place  during  the  night,  clean  td 
sound  food,  clean  and  fresh  water  for  drinking  and  bathing,  nor  shade  and  ihdiv 
against  the  buming  rays  of  a  Western  sun,  against  wet  and  cold  and  the  saddendun^ 
ol  weather  and  tcmperaturo  in  general.  But  they  are  very  much  mistaken:  then  > 
probably  no  animal  which  repays  good  care  and  rational  treatment  more  than  the  kit 
i:)till,  if  nature  had  not  endowed  the  same  with  such  an  excellent  constitntioii,pv 
might  havo  become,  before  this,  a  very  rare  article. 

Some  one  may  say,  ^'  If  the  principal  causes  of  the  disease  have  their  source  in  tki 

manner  in  which  the  swine  are  raised,  kept,  and  provided  for,  which  does  not  difc 

essentially  from  former  years,  how  does  it  happen,  or  how  can  it  be  explained,  iS^ 

the  disease  mode  its  appearance  as  an  epizooty  only  a  few  years  ago,  andnothefinr 

AVliile  the  country  was  new,  ho^  wore  not  so  numerous  as  now,  or  at  any  rate  wen  tft 

kept  in  such  largo  herds ;  pig-sties,  Iiog-lots,  and  swine-pastures  contained  not  naiA 

^accumulated  filth  and  manure,  nor  so  many  bare  and  dusty  places  as  they  do  nov.  b 

the  course  of  many  years  tlie  excrements  and  other  decomposing  organic  sntittfK' 

^uivo  not  only  accuniulatt^d  on  the  surface  of  the  premises  where  hogs  are  kept,1^ 

ho  ground  and  water  have  also  become  impregnated  with  the  same.    The  diMin.1 

lo  not  doubt,  will  still  spread  and  increase  in  malignancv  in  the  same  pivpoitiflBi 

thich  dung  and  dirt  are  allowed  to  accumulate,  and  in  which  the  size  of  the  herl  v 

ncreased. 

Js  the  epizootic  influenza  of  swine  a  contagious  disease? — ^To  tell  the  trath,  I  ain 
.ured  to  decide  that  question,  because  such  a  decision  requires  numezona  ex]  - 

tnd  these  I  have  not  been  able  to  make.    A  great  many  farmers  beUeve,  uv- 
I'cmselves  convinced,  that  the  disease  must  be  contagions,  and  have  fiunin 
nith  facts  which  I  admit  seem  to  point  very  strongly  that  way.    Still  I  think      -- 
roo^'-  ^iinr^^+^r  n^  +>m  f^^otfiii  spreading  of  the  disease  can  be  aatiafaetorily  c 
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without  tho  existence  of  a  contagion.  The  fact  that  the  hogs  and  pigs  ronning  at  lar^e 
in  the  streets  of  the  towns  and  cities  are,  with  rare  exceptions,  healthy  and  remain 
exempted  from  the  disease,  notwithstanding  they  are  much  more  exposed  to  contagions 
or  contagious  infection  than  any  others,  goes  far  to  show  that  the  disease  is  probably 
not  contagious. 

Duration  of  the  morbid  process. — In  some  cases  tho  disease  has  had  a  fatal  termination 
within  two  days  after  the  first  plain  symptons  of  sickness  had  made  their  appearance, 
and  a  few  cases  have  been  reported  to  me  in  which  the  animals  have  died  within  from 
six  to  twelve  hours ;  but  as  to  the  latter  cases,  I  am  inclined  to  think  the  first  symptoms 
have  escaped  observation ;  a  very  common  occurrence  in  diseases  of  swine.  The  aver- 
age duration  of  the  disease  may  bo  set  down  as  from  five  to  fifteen  days.  Still  some 
animals  have  been  sick  from  three  to  six  weeks,  but  as  most  of  these  recovered,  a  part 
of  that  time  should  be  looked  upon  as  belonging  to  the  stage  of  convalescence,  or,  if 
the  patient  died,  the  disease  was  protracted  by  relapse. 

Prevention, — ^The  measures  of  prevention  consist  in  removing  tho  causes  or  in  treat- 
ing the  swine  in  a  rational  maimer  in  accordance  with  hygiemc  principles.  If  this  is 
done,  no  other  special  treatment  nor  any  medicines  will  be  needed  to  ward  off  the  dis- 
ease. To  give  medicine  to  healthy  ftniTnala  for  the  purpose  of  prescn'ing  their  health 
is  a  bad  practice  and  may  be  fraught  with  Imury.  The  use  of  medicines  can  have  but 
few  objects,  viz.,  to  mitigate,  to  remove,  to  destroy,  or  to  divert  injurious  influences. 
To  give  the  same  for  any  otner  purpose  will  do  much  more  damage  than  good^  and 
should  never  be  done.  licence  I  have  to  caution  every  farmer  against  tho  use  oi  any 
patent  nostrums  or  quack  medicines  advertised  as  ^*  cure-alls,"  out  intended  only  to 
draw  the  money  out  of  the  x>ocket8  of  the  credulous. 

But  to  the  point :  I  am  confident  that  the  epizootic  influenza  of  swine,  or  the  disease 
commonly  called  hog-cholera,  will  cease  to  exist,  or,  at  any  rate,  will  lose  its  epizootic 
character  and  become  a  very  rare  occurrence,  first,  if  large  herdB  of  swine  are  divided 
into  smaUer  ones  containing  only  a  few  (three  or  four)  animals  each ;  second,  if  each 
lot,  consisting  of  a  few  animals,  is  provided  with  a  comfortable  pen  or  sufficiently-pro- 
tected resting-place  to  sleep  in,  which  is  kept  finee  from  filth,  dust,  and  manure,  is  well 
ventilated,  and  has  a  good  roof;  third,  if  every  ho^  or  pig  has  access  several  times  a 
day,  or  as  often  as  weather  or  temperature  and  circumstances  require,  to  fresh  and 
clean  water  for  drinking  and  bathing,  either  in  troughs  made  for  that  purpose  or  in  a 
brook  or  streamlet :  foiSth,  if  no  filui,  manure,  and  other  decomposing  organic  sub- 
stances are  allowed  to  accumulate  in  any  of  the  sties,  yards,  pens,  nog-lots,  or  pastures 
in  which  the  hogs  or  pi^  are  kept;  and,  fifth,  if  the  food  is  always  healthy  and  sound 
and  never  soiled  with  filth  and  manure.  I  know  very  well  that  many  farmers  prefer 
to  be  sent  to  the  drug  store  for  medicine  in  preference  to  complying  with  these  rules, 
and  some  of  them  may  even  think  or  say, ''  If  I  cannot  keep  my  hogs  in  the  old  *  hog- 
gish' fashion,  but  must  treat  them  even  better  than  I  am  in  the  habit  of  treating  my 
horses  and  cattle,  I  prefer  not  to  keep  them  at  alL'^  To  such  men  I  have  to  say,  if  you 
do  not  keep  any  hogs  you  certainly  will  not  lose  any,  and  may  thus  benefit  yourself 
and  your  neighbor,  who  will  reap  the  profit  from  the  scarcity  of  Kogs  produced.  But 
I  can  assure  you  that  any  one  who  will  consent  to  treat  his  swine  in  a  rational  manner, 
as  an  animal  ought  to  be  treated,  will  gain  thereby,  and  will  receive  ample  compensa- 
tion for  his  care  and  labor.  At  any  rate,  it  will  pay  much  better  for  any  one  to  raise, 
for  instance,  fifty  hogs,  to  keep  them  well  and  lose  none  and  develop  them  into  ''prime 
porkeis"  or  so-called  '* Philadelphia''  hogs,  than  to  raise  one  or  two  hundred  in  ''hog- 
gish "  fashion,  lose  from  50  to  70  per  cent.,  and  produce  animals  that  figure  as  inferior 
**liffht-weights"  or  "scalawags"  in  the  market  reports.  Moreover,  the  amount  of 
fooa  which  is  needed  to  produce  two  hundred  pounds  of  inferior  and  frequently  un- 
healthy pork,  if  the  pigs  are  kept  on  the  manure-heap,  in  the  barn-yard,  or  in  smaU, 
nasty  pens,  will  easily  produce  three  hundred  }>ounds  of  good,  healthy,  and  palatable 
pork  if  the  keeping  of^the  animal  is  always  in  strict  accordance  with  the  laws  of 
hygiene.  If  the  latter  are  never  violated,  I  am  sure  epizootic  influenza  will  not  make 
itB  api>earance ;  but  if  the  indifTerent,  or  rather  negligent,  treatment  of  swine  custom- 
ary in  the  West  does  not  undergo  a  thorough  change,  the  disease  will  increase  in 
frequency  from  year  to  year. 

In  thus  giving  my  views  candidly  and  in  plain  language,  I  wish  to  state,  without  any 
apologies,  that  my  object  is  not  to  blame  any  one,  but  to  tell  the  honest  truth,  and  to 
point  out  the  way  which  must  be  pursued  if  it  is  desired  to  get  rid  of  the  disease.  Tho 
mistakes  made  are  not  committed  by  a  few  farmers  and  hog-raisers,  but  by  a  great 
inany.  If  those  who  find  themselves  guilty  of  having  neglected  their  hogs,  or  of  hav- 
ing treated  them  in  "hoggish  fuhion,"  will  accept  what  I  have  said  in  the  same  spirit 
in  which  it  is  given,  and  follow  my  advice,  they  will  have  no  cause  to  regret  it. 

Treatment. — ^The  treatment  may  be  divided  into  two  parts :  a  hy^enic  and  a  medical. 
rhe  former,  which  includes  a  removing  of  the  causes,  is  in  this,  like  in  most  other  causes, 
)f  the  very  greatest  importance.    If  the  causes  are  promptly  removed,  a  great  many  sick 

imals  not  already  too  fax  gone  may  be  saved.    If  tne  same  are  not,  the  very  best 
ical  treatment  will  be  of  fittle  aya^U    ThQ  sick  animals  must  be  separated  from  the 
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herd,  muHt  bo  provideil  with  ;i  clean  and  dry  i'cstiD|(-place.  muAt  have  pan  airta 
bn^atbo,  cb'aii  Tvat<'r  t<»  drink,  and  hojiHliy,  oleun,  and  casi]y-ni»;stib1e  food  to  ear, 

Aa  to  tlio  niiidicnl  part  of  llio  tivatniont.  I  i;i'ould  ret'ounueiidgiviiig  to  eaviipatint 
at  the  beginning  wt'  the  dis(ras(^  u  i^ood  ciuotif!,  cuiuposod  cither  of  powdered  whit«hel]f 
bore  (  reratrum  album )  or  A'  iartar-cinct  ic,  iu  a  dose  uf  ubuut  one  graiu  for  each  montiiiiie 
8i(;k  animal  is  old,  iiroviditi  tho  latter  in  of  good  average  size.  Tho  lurgeNt  dote  lo It 
gi  .'cu  a  full-grow'ii  animal  slumld  itot  exceed  liitecu  or  sixteen  i^pmixis.  llie  emetic  ii 
be^t  admiui8t<-rt*d  by  iniakiug  thi>.  sanic  with  a  pieceof  boiled  potato,  or,  if  the  heUebore 
(which  I  ])rcfer)  in  ohoaou,  by  slrcwiiig  tlie  ]K>wder  ou  the  Bui'face  of  a  mnsil  qmiotit^ 
of  milk,  HA  neither  boiled  iH)rato  uor  milk  will  be  refused,  by  aoy  hog  unleM  thiQWU- 
mal  is  veiT  sick,  and  iu  that  ca>se  it  will  be  too  bite  to  make  iiae  of  an  emetic.  AAtf 
the  desired  action  had  been  y^roihived  the  auimal  will  appear  to  1)o  very  eiek,  sodwlll 
tiy  to  hide  itself  in  a  dark  comer;  but  two  or  three  hoiiTB  later  it  ^'iU  saake  it8al)p¥t^ 
auce  again,  and  will  be  willing  to  take  a  little  choice  food,  8iieh  as  a  few  boUed  pou- 


of  water  (sufUcieut  to  m.'-.ko  a  btiff  dough)  and  foim  iuto  smtiU  rouud  pilla.  I  vi«)i  to 
remark  here  that  a  sick  ho;;  should  uot  oe  drenched  with  mediciue  under  any  cinemi- 
Btauces,  for  a  dreuch,  given  by  force,  is  ve\v  apt  to  paaa  down  the  windpipe  into  tb 
lungs  as  soou  as  tho  auimal  siiueals,  aud  frequently  causes  iustaut  death.  Tk^  tuitt 
emetic  has  to  l>e  chosen  if  the  disease  has  its  principal  seat  In  the  reiipiratoryei]K<Biflr 
presents  itself  in  its  cataiThal-rheumatic  foiiu,  and  the  calomel  deservea  prefenaoiiif 
the  gastric  or  uilious  rheumatic  form  is  prevailing,  but  especially  if  the  liver  is  wpmiIt 
aflected.  Either  mediciue  may  be  given  in  such  small  doaee  aa  mentioned  three  tiM 
a  day  for  several  days  in  succiissiou.  or  until  a  change  for  the  better  becomes  Af^McnL 
It  is  also  advisable,  i>artieulairl^  if  the  disease  exhibits  a  very  typhoid  chanutcr,!! 
now  aud  then  mix  for  each  animal  a  few  drops  of  oarbolio  ftcid  with  the  water  ftr 
drinkiug  or  with  the  slops.  Convalescent  animals,  which  have  beeome  very  weak  md 
emaciated,  will  be  benefited  by  giving  them  once  a  day  from  a  few  grains  to  kilfi 
dram  of  sulphate  of  iron  (copi^eras)  mixed  with  their  food,  but  the  use  of  ken  mMl 
be  discontinued  if  the  patients  become  constipated  or  if  the  exeremepta  tnxn  black 
Those  convalescents  iu  which  the  lungs  have  become  hepatized  to  a  coiiaiderri»l«ct' 
tent  may  receive  ix'peatedly  small  doses  of  carbonate  of  potash  for  the  poipose  of  pi*- 
uioting  the  absorption  of  the  exudations  deposited  in  the  tiasue  of  the  lunga.  TIm  an 
of  the  dose  of  car)>onate  of  potash  as  well  as  of  iron  depends  npon  the  siae  aj^  tiii  ifi 
of  the  animal. 

A  local  or  ex\  aiiial  treatment  is  also  of  considerable  importance.  A  good  com^ 
irritant  w  blister,  cx)mposed  of  caniharldes,  or  Spaniah  flies,  aud  oil,  mtule  by  boiliiif 
one  ounce  of  the  fonu^r  aud  foi'r  ounces  of  the  latter  for  half  a|i  hoar  over  a  m^y* 
iii^e.  or  for  oue  houi'  in  a  water-bath,  should  be  ai)plied  ou  both  aidea  the  cheit  is  aU 
sucli  caises  iu  which  tlie  orgaus  situated  iu  tliat  cavity  are  ^erlouajy  afieqted.  Soebe 
couuter-irritant  has  imually  a  very  beueHcial  resnlt.  In  most  casee  aaa  iipplictxiai 
will  prove  suilicieut  to  relieve  the  auiuial  to  a  conaiuerabie  extent,  provided  Uu  oil  h 
t)ion»ugiily  nibbed  in  before  the  disease  has  made  too  much  headway,  or  hefion  d^ 
vitality  ot  the  organism  has  been  destroyed.  If  the  efiect  of  the  fly-bihMter  pmfceii^ 
su£dcieut,  it  may  l^e  applied  agaiu  tho  next  day  {  but  if  the  aame  produces  no  effieetat 
all,  it  may  \w  taken  as  an  iudicatiou  that  the  anmial  is  going  to  die,  aud  that  anv  fa^ 
ther  treaiui'.nt  will  prove  of  no  avail.  Foutonels  and  ae>ateo»  have  iMlly  th^  aaai 
eti'ect  iiti  a  lly-bli;$ter,  but  thev  act  slower,  arc  leas  reliable,  aod  may  othenrise  cum 
damage,  esju-cially  if  the  typuoid  character  of  tlie  diseaae  w  vai>'  much  deveUipei^ bf 
weakeuiug  nnneces!»arily  the  constitution  of  the  patient. 

Iu  conclusion.  I  will  mention  that  epizootic  influenza  of  awiue,  oriiD-cjijQedhog^*^ 

era,  is  uot  a  new  disease,  nor  i)eculi;u*  to  our  country,  as  people  seem  to  believe.    Ix  faaii 
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ioii  and  report  the  i^esults  to  this  department.    ThefoUowiBff  mportte 
ii"ce  Vie^n '^iibu»itted  bv  Ituu: 
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cholora  made  its  appearance  here  about  eighteen  montha  since,  and  has  been 
ing  about  from  farui  to  t&rm  almost  annibilatiDg  the  stock,  reappearing  from 
time  on  the  same  place,  nnlil  the  last  bog  was  destroyed, 
irst  place  I  visited  was  Mr.  Thomas  Heudley's  farm,  about  three  miles  from 
a  Aunt)  Court-House,  where  I  mkyf  the  first  cases  of  this  most  interesting  dis- 

•e  going  into  the  details  of  any  of  the  cases,  I  desire  to  make  some  general  re- 
on  the  character  of  this  disease.  In  the  lirst  place,  I  will  consider  "  hog-chol- 
I  described  in  the  best  authorities,  and  then  see  how  these  descriptions  stand 
ts  of  reason  and  collated  experience.  The  disease  is  not  a  cholera  or  a  choleraic 
r,  and  the  name  is  an  American  misnomer.  As  long  ago  as  1834  a  veterinary 
1  of  Auriguac,  France,  named  Roche  Lubiu,  a  careful,  shrewd  observer,  de- 
an epizootic  of  a  similar  if  not  identical  nature.  He  made  numerous  poat-mortem 
lations  of  swine  that  died  of  the  disease,  carefully  recorded  his  observations, 
ve  his  deductions  therefrom.  Since  his  day,  until  of  late  years,  little  has  been 
kve  to  follow  and  verify  his  statements.  He  pronounced  the  disease  a  malignant 
md  called  it ''  ch^irbounetiae  fever."  *'  Charbon  "  is  malignant  pustule,  a  frightfully 
isorder,  in  which  the  evacuations  or  juices  of  an  auimal  sick  with  the  disease 
lable  of  communicating  it  to  other  animals  and  to  man. 

spizootic  that  Lubin  saw  simulated  many  of  the  features  of  charbon.  But  he 
was  neither  communicable  to  other  fton  animals  nor  to  man,  so  he  called  tho 
**  churboHueuse  fever,"  or  charbon^like  fever,  a  mUder  type  of  the  malignant 
)  or  xdague.  The  disease  appeared  &om  time  to  time  among  swine  in  various 
cs  on  the  Continent  and  the  British  Islands,  and  acquired  various  names,  many 
n  conveying  the  same  or  at  least  a  similar  idea,  such  as  carbuncular  fever,  car- 
ar  gastn>cuteritis,  carbuncular  typhus,  typhus  anthrax,  anthrax  fever,  purples, 
sease,  &q.  Most  of  these  terms,  m  the  simple  or  absolnte  form,  have  been  nsod 
ribe  the  disease  common  to  animals  and  to  man,  but  when  used  as  adjectives 
Qother  word,  such  as  ^^fcver,"  show  that  it  is  a  disease  similar  to  the  plague,  but 
nmnuicable  to  other  annals  and  confined  to  the  hog,  the  hog,  of  course,  still 
ubject,  with  other  animals  and  man,  to  the  plague  or  charbon.  The  epiaootio 
ved  in  Princess  Anne  County,  Virgiuia,  and  the  disease  tliat  has  been  rasing 
le  United  States  for  some  years  past,  is  evidently  of  this  same  type.  Other  tann 
s  do  not  catch  it  from  the  hog,  no  matter  how  close  the  contact,  for  in  several 
;es  I  have  seen  dogs  eat  the  tresWy'dotted  blogd  from  the  ground  where  I  waa 
^posUmortem  examinations  and  experience  no  inconvenience  thereirmn«  The 
t,  therefore,  must  be  generated  by  a  deleterious  something  which  is  hurtful  to 
and  apparently  to  swine  alone*  Again,  the  disease  has  been  described  as  highly 
ions.  It  has  been  claimed  that  the  air  alone  can  couvcy  tbe  contagion.  "A 
treviunsly  healthy,  was  taken  sick  three  days  aftvr  beiug  \\\  a  breeze  which  had 
over  sick  swine  half  a  mile  distant."  Pix)tes»Mn'  Axe,  of  Ixuuiou^  made  quite  a 
r  of  ver>'  interesting  experiments  with  the  disease,  one  <.'f  m  hich  was  that  of 
ng  a  healthy  pig  in  the  same  house,  but  carefully  lipwit  froni  another  pig  ill 
tie  disease.  This  pig  sickened  on  the  sixth  day,  notwithstanding  this  ca^M 
tion ;  and  I  might  multiply  these  experiments  and  examples  to  till  a  volume. 
aiust  such  ideas  as  these  instances  would  inculcate  I  had  a  very  singular  oxpe- 
on  the  farm  of  Mr.  Thomas  Hendley,  before  mentioned.  8ix  pigs  had  died  be- 
r  arrival.  AMiea  1  visited  his  i^lace,  I  Ibund  the  condition  of  niings  about 
>;  There  were  a1x>ut  forty  pifft 
sow  about  eight  months  olu. 
as  Hick  with  the  disease*  mnl 
emperature  of  105^,  and  showed 
iracteristic  eruption  very  nlaitt^ 
lother  waa  drooping,  ana  pix)- 
the  i)eculiar  wrinkled  look 
the  face  and  eyes  invariably  in-» 
'e  of  the  disease.  This  pig 
i  a  teniperature  of  103<^,  and 
ly  been  ailiug  24  hours.  An- 
a  black  HOW  nine  months  old, 
eu  K^ick  in  the  pen  with  thir- 
hei-s.  After  two  days'  sickness 
removed  to  u  little  triangular 
itself,  and  hml  been  there  a 
»hen  I  tii^t  amvedonthe  place, 
ed  this  place  and  inspected 
►i^s  for  more  than  two  weeks, 


in  the  ftable-yard,  ooe  of  which  wai  a  neaxly 


40 
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ring  that  time  not  one  of  the  thirteen  pigs  in  the  pen  sickened,  nor  did  any 
f  those  in  the  yard  become  ill.  This  showed  a  period  of  twenty-three  or  twenty- 
lys'  exposure  to  the  poison  ef  the  diseaae. 
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Again,  on  the  farui  of  Mr.  Jonathan  Himtcr  I  found  tho  disease  had  prevailed  dniinj; 

tho  Bjiring  and  early  summer.  It  broke  oat 
among  tLe  swino  on  tlio  oiyoining  place,  and 
ho  penned  up  tlioso  of  liis  pigs  (fifty^ve) 
1  hat  had  bceu  exposed  to  the  contagion  in 
tho  field  shown.  Ho  had  another  hcnl  oc 
thirty-two  pigs  that  had  not  been  so  oxpoKd, 
and  they  were  in  an  a(\joming  field  (Dia- 
gram No.  2),  separated  from  the  othen  by  a 
worm-rail  fence.  Every  night  they  caiw 
up  to  bo  fed.  During  tne  <&y  they  rangHl 
down  tho  lane  toward  the  tenant's  h<m 
into  a  woods  range,  sometimes  even  in  com- 
pany with  the  tenant's  pigs,  and  at  niglit 
laid  in  the  field  ac\joining  the  sick  swiw: 
and  yet  not  ono  of  these  thirty-two  ▼» 
taken  with  tho  disease. 

Again,  at  Mr.  James  McAlpin's,  on  the 
])ubiic  road,  about  two  and  one-half  mila 
irom  tho  court-house,  the  disease  was  ra,~~ 
severely,  having  destroyed  over  a  hundred  head  of  swine  in  a  few  weeks.  Tho 
of  tho  adjoining  farm  acrom  tho  road  ranged  up  to  the  fence,  on  the  other  side  of  wl 
these  hogs  were  dying,  and  more  than  two  mouths  had  passed  without  a  single  ant 
occurring  on  that  placo. 

I  could  givo  iniiuerouB  examples  of  just  such  curious  instances  of  non-contagion.  Iiat 
tho  literature  of  the  diseuso,  na  given  in  newspaper  articles,  shows  that  the  maladf 
possesses  very  erratic  properties  as  regards  its  spread  by  contagion.  I  will  give  mk 
instances. 

George  M.  Coldwell,  of  Williamville,  "Wayne  county,  Missouri,  in  answer  toqiuM 
from  the  Saint  Louis  Globe  Democrat  us  to  how  many  hogs  he  had  lost  fiom  tkio- 
called  hog  cholera,  answered : 

*^  I  lost  none  of  luy  Berkshin^s  except  somo  pigs  that  were  shown  at  four  £Biiis,iHiicli 
came  homo  sick.  Thcro  were  nineteen  of  them,  and  they  all  died.  Although  tnn»l 
loose  with  tho  other  hogs,  none  of  them  took  it.  I  had  eighty-six  stock  hogs  thatiRi' 
raised  on  clover-iieldB,  and  as  soon  as  com  was  hard  enough  to  feed  I  fed  it  to  them.  1 
never  saw  shoats  do  better.  In  from  Hve  to  six  weeks  a  disease  broke  out,  entiKlr 
different  irom  that  which  aflected  tho  nineteen  head  that  had  been  at  the  £iin<  ^ 
all  tho  best  ones  died,  leaving  mo  sixteen  worthless  shoats  of  about  one-half  tbeir 
former  sizo  and  weight ;  and  to-day,  four  months  since  they  quit  dying,  they  an  m* 
as  heavy  as  when  tho  cholera  took  them  first." 

In  answer  to  additional  questions,  ho  stated  that  while  some  of  his  best  Berkdun 
sows  ran  with  the  Kick  animals,  ho  had  lost  nonoby  the  disease,  nor  had  he  lost  ft  sing^ 
])ig  from  those  sows.    He  did  not  regard  the  disease  as  contagious,  and  cited  the  fiirt 
thZt  some  of  his  stock,  conlined  on  tho  same  running  stream  and  just  below  afGected 
hogs,  showed  no  signs  whatever  of  disease. 
Mr.  George  Hunter,  of  Carlinville,  Macoupin  coimty,  Illinois,  says : 
^^  Uavo  had  the  disease  but  once  on  my  place.    On  that  occasion  it  was  brought  then 
by  a  diseased  shoat  and  communicated  by  contagion  and  infection,  first  to  the  veaketf 
pig  and  then  to  tho  strongest  hog.    Wo  promptly  destroyed  the  weakest  and  notf 
ail'ected,  and  saved  all  the  strongest  and  best  with  but  slight  injury  and  no  doctorin^^ 
Mr.  F.  S.  Richards,  Viriden,  Montgomery  county,  Missouri,  says: 
^*  I  do  not  think  it  contagious.    The  diseaso  has  been  for  tne  last  fifteen  years  on  aH 
sides  of  my  farm,  and  diseased  hogs  have  gotton  into  my  lots  and  died  there,  yetBI^ 
hogs  havo'escai)ed.'* 

In  i)ortions  of  the  country  fi*om  whence  reports  come  al&rminj^  its  contagions  chaIl^ 

ter,  closo  and  cart^ful  obscrsers  deny  that  the  diseaso  is  contagious  at  all,  and aKube 

its  prevalence  to  irregularity  in  feeding  and  improper  diet,  or  general  ill-treatment  of 

swine,  such  as  exposun>«  to  wet,  cold,  dust,  «&c.,  and  the  idea  lias  pretty  tboroog^y 

obtained  in  certain  portions  of  tho  country  that  these  causes  are  sufficient  to  genoau 

It.    As  to  tho  period  of  incubation,  results  of  observation  differ  as  widely  as  cmxaun 

n  regard  to  its  contagious  character.    By  tho  period  of  incubation  is  meant  tho  tiiDB 

hat  elapses  between  exposuro  to  the  iK)ison  of  a  disease  and  tho  period  of  its  takisf: 

'llect.    Tho  simplest  example  is  in  vaccination,  where  inserting  the  virus  into  tlw 

ti-m  of  a  person  stands  for  tho  i)eriod  of  exposuro  to  the  disease,  and  the  appesiasff 

)f  irritation  around  tho  point  of  inoculation  (three  days)  for  the  sickening  m  eaut 

^ueiico  of  the  exposure  by  inoculation.    In  malignant  pustule  the  pexiocl  of  incnto* 

''^n  ij4  a  definite  one.    In  the  rinderpest  wo  have  again  a  fixed  time.    In  almost  aUdi*- 

a.ses  of  a  highly  contagious  nature  in  aiumals  as  in  man,  we  have  a  limit  of  tineflf 

ncubation  of  tlio  jKtisou  of  diseaso  rarely  varying  more  than  a  fbw  days  from  its  shoite^ 

'^u  i/n^T-oftf  iiTiiif     >r\   I    ^Q^iirutions  show  the  death  rate  in  wla  diseMe  to  be' 
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69  per  cent,  of  those  exposed  to  contact  with  the  sick,  and  in  this  I  do  not 
)m  the  recorded  experience  of  almost  every  one  else.  The  disease  comes,  too, 
uost  surprising  virulence,  and  kills  with  the  rapidity  of  the  most  malignant 
titorbon  epidemics.  It  almost  always  leaves  the  few  that  do  recover  woiuiless 
t  to  live.  The  hog  cholera  is  as  erraric  in  this  as  it  is  in  its  spread  by  conta- 
'areful  observations  by  Dr.  Laws,  in  Edinburgh,  in  1864,  led  him  to  set  down 
yd  of  incubation  at  firom  seven  to  fourteen  days.  Dr.  Sutton,  of  Aurora,  Indi- 
1848,  in  a  series  of  experiments  by  inoculation,  seemed  to  clearly  arrive  at  a 
f  from  thirteen  to  fourteen  days.  Professor  Axe,  of  London,  in  1875,  fijrured 
with  equal  precision  from  sizi  to  eight  dajrs,  and  in  the  case  of  the  wind  blow- 
1  the  sick  over  a  sound  herd  a  half  mile  away,  the  period  was  three  days, 
nd  many  other  observations,  show  that  the  hog  cholera  lacks  a  definite  period 
•at ion  86  one  of  the  points  in  its  natural  history. 
ext  point  for  consideration  in  the  examination  of  this  subject  should  be  the 

I  of  the  disorder.  Almost  every  disease  has  somopartiQUiar  feature  or  suc- 
/x  features,  by  which  it  is  recognized  during  life.  The  symptoms  as  a  rule  are 
;,  and  appear  with  the  disease.  Sometimes  other  symptoms,  accidentally  pres- 
T  loom  up  into  such  prominence  aa  to  mask  those  peculiar  to  and  distmctivo 
isease ;  but,  as  a  rule,  close  observation  of  the  sick  will  show  the  peculiar  and 
tristic  symptoms  to  be  present.  Lubin  (Rec.  de  Medicine  Veterinaire,  pp.  120 
?34),  describes  these  symptoms  as  follows: 

e  is  general  prostration  of  the  animal ;  small,  frequent  pulse ;  drooping ;  hot 
der  ears;  projecting,  haggard  eyes;  intensely  red  conjunctiva;  lips  swollen 
rted,  red,  and  sometimes  foaminjz  at  the  mouth.  The  animal  hides  in  the 
)reathes  frequently  and  with  difficulty :  emitfl  anxious,  plaintive  cries ;  con- 
[^onvulsive  movements  always  precede  tne  apx>earance  of  red  spots  on  the  ears, 
id  inner  portions  of  the  tmghs.  These  spots  gradually  become  darker,  and 
es  the  individual  spots  unite  and  form  large  patches ;  partial  paralysis  of  the 
arters,  involuntary  and  foetid  discharges,  and  death  is  not  long  delayed." 
cribing  the  post-mortem  appearances,  he  finds  ^*  the  brain  and  nasal  cavity 
;  tongue  red ;  lungs  swollen  and  congested,  covered  with  spots  of  extravasated 
ad  stained  brown  in  portions.  The  contents  of  the  abdominal  cavi^  are  all 
)d,  inflamed,  and  spotted,  as  is  the  skin.  These  spots  are  extravasated  blood, 
les  fluid  is  formed  in  the  abdomen." 

mtents  of  the  bowels  were  dry,  and  the  animal  was  constipated  until  toward 
li nation  of  the  disctise.  Ho  found  that  dogs  were  not  aflected  by  eating  the 
the  diseased  animals,  and  that  inoculating  them  with  the  ichorous  juices  of 
spots  did  them  no  harm.  In  milder  cases  of  the  disease  he  foimd  nearly  the 
nptoms  during  life,  but  after  death  there  was  observed  greater  disorganization 
Fected  parts.  Tho  inflammation  seemed  to  run  its  course,  and  end  in  the  soften- 
breaking  up  of  the  tissues. 

pousil,  in  the  same  work  (voL  I,  pp.  475,  et  8cq,f  1831),  describes  a  similar  out- 
I  another  part  of  France,  and  without  any  hesitation  called  the  disease  **  gas- 
ritis,  complicated  with  Charbonneuse  fever."  As  will  be  seen  from  the  above 
nite  i)oints  of  the  disease  are,  firet,  the  temjierature ;  second,  i)etecchiaB,  or 

the  skin  and  internal  organs.  The  other  appearances  do  not  seem  to  be  so 
:,  and  appear  to  arise  from  some  tendency  of  the  disease  to  sj>end  its  force  on 
B  organ  more  than  on  others.  In  one  heid  of  swine  the  lungs  seem  to  be  most 
,  in  another  the  stomach,  and  the  small  and  large  intestines.  According  to 
mptoms  tho  disease  might  fairly  be  classed  with  the  eruptive  fevers.  Again, 
servers,  happening  on  cases  where  tho  entire  intestinal  canal  fit)m  one  end  to 
r  shows  iiTitation,  pronounce  the  disease  of  gastro-intestinal  origin.  Others, 
tho  lungs  of  the  swme  most  affected,  call  it  a  pulmonary  trouble,  and  attribute 
aling  too  much  dust  from  dry,  dusty  beds.  I  propose  here  to  recite  my  own 
ions,  premising  that  I  approached  the  subject  utterly  without  bias  toward 
lieso  theories.  I  will  endeavor  to  show  that  the  theories  held  by  those  claim- 
a  l>e«t  informed  on  the  subject  are  not  only  insufficient  to  explain  the  patho- 
kud  physical  phenomena  of  the  disease,  but  are  directly  at  variance  with  the 
»wn  and  accept-ed  theories  in  si>ecial  .ind  comparative  pathology, 
ascs  that  came  under  my  observation  were  not  many  in  number,  and  I  was 
nake  only  eight  post-mortem  examinarions,  but  the  subjects  that  I  examined 
>d  typical  cases  of  the  disorder  as  it  prevailed  in  the  section  about  Princess 
)urt-Hoiise,  Va.,  and  of  the  disease  as  it  is  described  in  books  on  the  subject. 
•st,  however,  give  an  account  of  observations  on  the  extent  of  the  disease,  and 
ler  facts  in  its  history  as  were  obtained  from  the  planters  in  the  county,  and 
e  tho  post-mortem  cases  together.  Mr.  H.  B.  Malbone  had  lost  thirty  hogs :  four, 
Dth^  old ;  six,  five  months  old;  twelve,  two  months  old;  four,  one  year  old, 
farrows  of  pigs,  averaging  eight  each.  Some  that  died  were  constipated, 
ie  aroiuid  the  pen,  poke  in  the  comers  of  the  fence  with  their  snouts,  stagger 

gait,  and  get  gradually  worse  until  they  died.    Some  would  eat  heartily  all 


398         REPORT   OP   THE   COMMISSIONER   OF   AGRICUIiTURE. 

tho  time.  O-^e  fed  hoiirtily  and  died  immediately  thereafter.  Some  few  piirgcd  ai 
vomited,  and  one  or  two  ctuighed.  8cvon  of  tho  sirk  recovered.  One  pig»  about  «ti 
months  old,  hjid  it  fonr  times  in  six  weeks ;  cot  vcr>'  ill  and  refused  to  eaf,  rallW  ai 
ate  heai  ily  fur  live  or  six  days,  then  ^ot  aa  ba<l  as  ever  agaiu :  at  oue  time  it  put;{£i- 
at  another  time  it  was  fonsiiitatod.  They  all  had  the  characteristic  eruptiou.  rin 
had  lost  all  their  hair,  and  looked  scaly  and  mang:^.  Two  had  uetr  hoofs  gruwi 
out.  Those  that  sm*\i ved  the  disefl.«io  were  all  iu  a  very  poor  conditton,  save  linc tl 
seemed  to  have  recovered  entirely.  I£o  had  ahont  fourteen  hogs  of  all  ages  left,  iniii 
ing  those  that  h»d  been  ill.  The  henl  was  composed  of  thirty-seven  hogs ;  thirty  iri 
sicK  and  seven  nn^ovei^ed.  No  pasi-awrtcm  examinatioas  were  had.  The  average  do; 
tion  of  disease  Tvas  four  days. 

Mr.  N.  B.  Moore  lost  twenty-six  out  of  fortyK>ne  hoffs.  "The  most  of  them  in 
taken  with  vomiting  and  purging,  and  soon  became  feeble  in  their  gait.  They  moas 
and  grnnte<l  all  ibe  while,  and  laid  down  and  died  suddenly.''  Othen  would  bee* 
stipated  from  the  iii-st ;  would  mope;  anmnd,  and  would  push  Trith  their  snouts  in  t 
comers  of  the  fence.  These  pi^  all  had  the  characteristic  eruption,  and  during  th 
illness,  and  after  death,  large  quantities  of  small,  whitish  worms,  barely  visible  tot 
casual  glance,  eould  be  seru  rrawling  out  of  their  noses.  The  stomach  was  found i 
of  these  worms.  8onio  of  tbrse  hogs  whceeed  incessantly,  and  seemed  to  breat 
with  great  ditliculty,  but  did  not  cough.  This  herd  was  composed  of  forty-coie  ho 
of  wliich  tbirty-uine  wen*  nick  and  thirteen  recovered.  All  the  Animals  that  drooj 
for  two  or  thnte  days  (hiring  the  illuess  of  tho  others  were  olnsaed  as  sick. 

Mr.  Samuel  Lovett  had  a  lierd  of  fourteen  head,  and  lost  four.  They  weiecorii 
and  had  a  ti'cmbUng  and  uncertain  gait,  hair  all  starifig,  skin  very  hot,  wheeiec 
great  deal,  seemed  stopped-up  at  the  nose. 

Mr.  J.  D.  James  had  a  herd  of  tii'ty  head,  out  of  which  he  lost  tliirty>nine.  Tliir 
seven  wen;  six  months  old;  two  weie  eight  mouths  old.  They  were  conBt)]i«T 
mope<l  about,  pushed  with  their  heads  against  the  fence,  ate  heartily^  and  cuugk 
continually. 

Mr.  G.  \V .  Fentress  lost  twenty-five  out  of  fifty  head.  Only  five  recovered  that  I 
the  disease.  !S,\inptoms:  ''Palpitation  of  tho  heart;  apasmodic  breathing  with  gr 
op])i-eH8i(m;  some  scorning;  more  were  constipated;  some  highly  feverish;  noticed 
eiiiptiou;  8«>mo  died  with  convulsions  like  lock-jaw.'' 

]^lr.  Einuiersou  Legget  lost  eight  out  of  t went ^'^iive^  but  gave  no  ^rmptoma. 

Mr.  H.  T.  Cornicklost  twenty-live  head  out  of  a  heid  of  forty.  Th^  disease  wm 
the  place  for  two  months.    Sboats  five  or  six  mohths  old  sufiered  most. 

Mr.  Ktiiiiii^rson  Lanrl  lost  one  Inmdred  and  oight  out  of  a  herd  of  one  hundret] : 
seventy-eight.  !!«  made  two  poHt-morirm  cxf.minations,  bnt  discovered  nothiae^ 
a  generally  congested  appearance  of  the  bowels.  Very  feir  that  had  tiio  diaeasc  m 
cred,  and  tbfKse  that  did,  with  tbe  exceptiou  of  one  sow,  were  trifling  and  worthl< 
she  rctovered,  auil  had  a  large  litter  of  line  pigs,  which  aie  all  healthy  and  dn 
remarkably  well. 

Mr.  John  Mathias  lost  fifty-five  out  of  seventy ;  none  of  the  sick  rscoveied ;  Mr.  Tl 
Hunter  lost  one  hun<br<'d  out  of  two  hundretl;  Mr.  J.  H.  Hcrrieki  tlity-livo  out  of  pis 


The  <lisea.H(^  laMed  on  this  place  for  llinn)  monthn.  Some  would  have  a  slight  cm 
and  soon  ^et  oil'  tlirir  feed,  woubl  speedily  get  thin,  drawn  up,  become  weak,  andi 
die.  lie  did  not  notice  any  red  H])0ts  (»u  those  showing  such  symptoms.  Others  vrv 
be  takt^n  with  vouiitlng  and  pmging,  and  would  nnd  highly-colored  nriue;  i»tb 
afljaiti  we"e  constipatod,  Ligldy  i'i«verisb.  spotted,  aud  would  piish  against  tbe'cnni 
of  the  fence  witli  theh*  snouts. 

Mr.  Waiter  ^IcLannan.  son  oi'  the  above-named  gentleman,  who  got  his  stock  fir 


lohn  A.  iShipp  lost  niur.  Mr.  .):inus  K.  Cannon,  on  the  Eastern  8hore  swamp.  I 
.iiirty-nine  out-  of  sixty  lioad,  nine  nf  which  wewfivo  aud  tho  balance  eleven  iiion 
>ld.  Three  of  thesis  bad  tbe  disran*  Ncvcrely  aud  recovered;  eight  had  it  slightly; 
oc'overed.  T\\oot'  Hirw  wen*  m)W8,  and  subsenuently  gave  birth  to  pigts  one  111 
'  ving  a  day  Jind  the  «>{  her  \  wo  or  \  hnv  weeks.  The  disease  manifested  all  the  differ 
•  »Mptoms  and  pbascw  shown  during  the  iHm?j?s  of  the  parents. 
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iufjr,  nc  coiip:h;  high  fever,  swelled  ears,  skin  reddened,  black  epote  ou  them.  They 
generally  <lieii  in  thirty -nix  hoiin  from  the  time  of  seizure.  Six  or  eight  of  thoee 
atUicted  recovered,  but  they  loet  patches  of  hair  irom  the  body»  and  the  bkin  cracked 
open  in  places.  This  herd  was  broken  up  into  small  lots,  and  was  oonAued  to  the  nar- 
row Ktrii)  (>'  beach  Immediately  on  the  ocean  below  life  station  No.  U,  Those  that 
recovered  were  worthless.    No  p^Mt-mortem  examinations  were  held. 

The  miller  for  Mr.  K.  \V.  Forbes  lost  nine  out  of  sixteen  head.  The  temperature  of 
one  that  had  1)een  sick  a  week  was  10^.  Small  extravasations  of  blood  appeared 
un<ler  the  skin  and  in  all  the  llexnr<«  of  the  limbs  and  about  tho  ears.  It  was  eating, 
an<l  seemed  pretty  comfortable. 

Mr.  Jonathan  Woodhouse,  near  the  beaoh,  lost  twenty-five  out  of  forty  head.  His 
breediug-iK>ws  all  died.  All  his  animals  had  the  disease,  and  ail  his  shoats  died.  Tho 
appearanoes  were  the  same  as  in  the  above.  Mr.  Early  £dou  lost  twenty  out  of  eighty 
head.    They  were  fat  and  in  good  order.    Mr.  Flannagan  lost  fifteen  out  of  twenty. 

Mr.  Thomas  Ueudloy.  two  and  a  half  miles  from  tho  ooort-house,  lost  six  pigs.  Prior 
to  my  vi2»it  a  six-year  old  sow  was  taken  with  nurglngi  and  was  quite  ill  for  two  weelu, 
but  beffan  to  mend  slowly  and  finally  rooovered.  -  The  others  wore  attacked  with  purg- 
ing and  then  vomiting,  and  died  soon  after  they  commenced  vomiting. 

At  the  time  of  my  arrival  there  were  three  sick.  One  of  them,  a  nine  months'  old 
bluish-white  sow,  had  refused  to  eat  for  two  days.  She  was  constipated,  feverish, 
splotehcil  with  reddish  spots  over  her  belly  and  inside  of  her  foi'elegs  and  thighs.  Her 
temperature  during  the  morning  and  evening  was  as  follows:  })t&ming,  10;>^,  104^^, 
lOtjO,  104^0  j  evening,  104*^,  104^,  ia>i",  105^.  Having  lost  a  litter  of  pigs,  she  was 
turned  out  mto  a  grass-plat,  where  she  began  eating  and  secmcil  in  a  fair  way  of  re- 
covery when  last  observed.  The  second  one,  a  whito  sow  of  the  same  age,  Just  sicken- 
ing, presented  some  pale  pink  spots  on  her  belly.  Her  temperature,  taken  under  tho 
ton^c,  was  as  follows:  Morning,  102^^  103^,  103^,  X03O;  evening,  102^,  103^,  104^, 
10*2 1"^.    It  remained  about  the  same  during  my  stay. 

I  will  now  ask  the  reader  to  recall  to  his  mind  the  description  of  the  stock-yard  given 
in  describing  the  third  case.  A  black  shoat  of  tho  same  age  of  those  in  the  fattening- 
pen  refused  to  e-at ;  moped  in  the  bedding,  hung  its  head,  and  seemed  quito  sick.  After 
two  or  three  days  It  was  taken  from  the  fattening-pen  and  put  in  the  little  triangular 
pen  described  in  Diagram  No.  1^  marked  x.  It  haa  been  there  some  time  before  my 
arrival,  in  about  the  same  condition  as  when  taken  out  of  the  pen.  On  my  last  visit 
to  the  nlace  I  killOil  this  pig,  and  found  the  brain  and  nasal  cavity  healthy ;  tongue 
natural  and  healthy,  except  a  slight  elevation  of  the  papillss  toward  its  point;  chest, 
heart,  and  pericardium  heaiihy,  but  a  small  qua&tity  of  serum  in  the  pericardium.  The 
limgs  were  congested,  and  the  entire  surface  looked  redder  than  normal.  In  two  phLcea 
there  were  distinctly  circumscribed  lilac  discolorations  of  the  luu^  surface,  about  the 
sixe  of  a  quarter  of  a  dollar.  This  portion  of  the  lung  was  more  inelastic  to  the  feel 
than  the  rest  of  the  lung  tissue ;  under  the  microscope  it  showed  free  blood  corpuscles 
in  the  intercellular  substance  and  fibrous  clots  in  the  larger  bronchioles.  These  also 
contained  free  blood  corpuscles.  The  air-vesicles  were  stm  pervious  to  air.  The  pul- 
monaty  pleura  over  these  s]>ots  had  a  glistening,  opaline  tint.  The  costal  pleura  was 
not  inflamed,  and  there  was  no  fiuid  in  tho  pleural  sac.    The  diaphragm  showed  on  its 

Eleural  surface  some  few  points  about  the  size  of  a  lai*ge  pin-head,  that  looked  like 
emorrhage. 

The  abdomen  presented  a  singular  appearance.  *'  Every  thing  in  it  was,*'  in  Mr. 
Hendley's  language,  '*  glued  together.  Just  as  though  a  pot  of  glue  had  been  poured  in 
it."  The  atlhesions  were  not  old  enough  to  be  ton^n,  and  upon  separating  them  there 
seemed  to  be  nothing  peculiarly  noticeable.  The  hver  was  of  a  deeper  color  than  natu- 
ral, and  the  uall-bliulder  contained  a  small  quantitv  of  thick,  dark  bile.  Tho  spleen 
was  darker  than  normal.  The  i>ancreas  was  natural  and  so  were  the  kidneys,  except 
for  a  few  hemorrhagic  spots  on  them.  The  capsule  separated  a  little  easier  than  it 
normally  should.  The  bladder  was  empty.  Tho  stomach  was  large  .and  f\iU  of  food. 
Tho  small  int<«tinc<^  were  emptj  ;  the  larger  was  fUU  of  dried  fecal  matter.  The  mes- 
enteric glauds  were  somewhat  enlarged,  and  some  few  of  them  rather  dark,  as  were 
ono  or  two  of  tho  iliac  lymphatic  glands.  The  entire  peritoneum  was  reddened,  as 
might  have  been  expected.  Upon  opening  the  stomach  and  intestines  I  found  them 
rwlflened,  and  here  and  there  over  tneir  surface  were  curious  abrasious  of  the  mucus 
membrane.  These  places  varied  in  size  from  a  small  pin-head  to  that  of  a  split  pea. 
fsomi'  of  them  looked  as  though  of  recent  origin,  while  others  were  healing.  J  presi'ut 
hennvirli  photo-microjrranhf  of  a  section  through  one  of  these  spots,  which  w;ems  to 
be  dearly  an  erosion  or  eating  out  of  the  subst-ance  of  the  organ  ih>m  within.  Thtro 
^rnn  not  observed  such  evidence  of  inflammatory  action  as  would  have  led  to  the  loss 
of  sulwtance  by  degeneration  of  inflamed  ceUs.  Figure  1,  PI.  I,  is  a  photograph  of 
one  of  Hiieh  enwiouH,  the  section  Ihmuc  made  in  a  lino  with  the  gastric  tubules.  Figure 
2,  I'l.  I,  Im  a  siH-tion  acrofjs  the  lino  of  the  tubulej-  l3rom  beneath  such  a  Ki>ot.  There  is 
no  deposit  of  the  kind  seen  in  typhoid  fever  patches,  and  there  is  no  cLangc  but  such 
as  might  be  expected  from  the  irritation  set  up. 
I'igures  3  and  4,  PL  II,  exhibit  a  worm  found  iu  great  numbers  on  the  coat  of  the 
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stomach  aud  small  intestines,  as  seen  in  Fie.  5,  PL  III.  Fie^,  PI.  Ill,  sliowaoncni 
thcsi^  wonns  just  escaping  from  tho  wall  of  the  Btomaok.  This  jiig  was  black,  lod 
therefore  I  was  unable  to  see  any  oniption  that  depended  for  notice  upon  cokv.  I 
could  o1)S('rve  nothing  wrong  with  tho  skin,  although  I  made  most  careful  search. 

Mr.  N.  II.  C.'ipps  lost  thiity  out  of  forty  head.  Of  these  all  but  three  were  thiK 
months  old ;  two  were  yearlings.  A  three  months'  old  pig  died  just  before  niy  airiTaL 
The  sym])toins  of  those  that  he  had  lost  were  about  the  same  as  those  that  had  di«dcD 
Mr.  Malbonc's  farm  adjoining.  Tho  post-mortem  appearances  of  Capps's  pig  were  u  fol- 
lows :  It  was  an  under-sized  threo-months-old  black  ])ig,  and  was  ill  for  two  moulis. 
No  history  of  tho  disease  was  given  except  that  the  pig:  had  been  lagging  behind  ik 
others  when  called  up  to  feed.  Tho  brain  and  nasal  cavity  were  fonndneiuthy,  tongv 
furred,  lungs  eechymose<l  in' minute  spots  that  seemed  to  bo  on  tho  siir£Eu:e  of  theloB: 
tissue;  pleiura,  heart,  and  pericajdium  healthy ;  entire  contents  of  the  cavity  of  theab^ 
domen  most  intensely  ii^ected ;  mesentery  showed  every  vessel ;  liver  dark,  alniM 
black,  with  a  ciu*ious  play  of  iris  colors  over  it;  spleen  long,  thin,  and  dark;  kidDc^ 
presented  minute  spots  of  hemorrhage;  pancreas  slirunk;  bladder  empty;  stomid 
contained  very  littlo  food,  and  was  congested  and  covered  with  thick  mucns;  nuD 
intestines  were  covered  with  a  viscid  catarrhal  znateriah  I  noticed  nothing  like  ukcn* 
tion  in  this  case,  nor  did  I  notice  any  cicatrices  of  former  ulcers.  The  large  intesdiH 
was  tilled  witii  dry  ibccfl. 

Mr.  N.  L.  Williams  lost  twenty  out  of  iifty-five  head.  Tho  disease  was  prevalot 
among  his  hogs  when  I  visited  his  place.  I  killed  a  three  months'  old  pig  thit  hd 
been  sick  ten  days,  and  found  the  brain  and  nasal  cavity  healthy;  tongue  detn;  pt- 
])illa3  prominent  over  tho  entire  surface;  lungs  mottled  "with  the  peculiar  lilao ornd* 
dish  brown  discoloration  noted  in  tho  previous  cases,  and  presenting  the  same  ap 
ances  under  tho  microscope ;  pleura,  heart,  and  pericardium  healthy ;  liver  rather 
and  dark  colored;  gall-bladder  full  of  limpidj  green  bile.  The  stomach  wasinti— 
congested,  tho  redness  showing  through  and  mvolving  to  some  extent  the  peritoiMtl 
coat.  It  s  surfaco  was  liti.Tally  alivo  with  small  worms,  which  resembled  the  one  sbovt 
in  the  description  of  llendley's  pig.  Tho  small  intestine  was  empty  and  contained i 
f(iw  lumbricoid  worms;  tho  large  intestine  was  full  of  dry,  Inmpy  fecal  matter;  & 
mesenteric  glands  wero  all  enlarged,  somo  of  them  notably  so ;  the  peritoneum  frasnot 
iuiiamed ;  the  kidneys  wero  nither  large  and  dark;  the  capsules  came  off  rather  cane 
than  they  should  do ;  the  bladder  was  empty;  j^ancreas  natural;  spleen  a  little laije 
and  dark.  Upon  a  careful  examination  of  tho  piece  of  smtdl  intestine  which  I  aekeicd 
for  examination  with  tho  microscope,  I  found  one  of  the  same  kind  of  small  mns 
embedded  in  tho  fold  of  the  mesentory  as  shown  in  photograph,  Fig.  7,  PL  IV.  Tb 
eruption  on  tho  skin  was  very  faint. 

During  tho  sumjner  Mr.  Sykes  had  lost  nearly  all  of  his  hogs  by  the  diaeasf,  lad 
when  1  visted  his  place  I  found  one  black  pig  about  five  months  old  that  hadbm 
sick  about  a  month.  It  was  very  lean  and  scarcely  able  to  walk.  It  woold  cat  nns* 
ously  whenever  fed,  but  eeemefl  to  got  poorer  eveiy  day.  Indeed,  when  I  madf  i 
remark  about  its  appetite,  Mr.  Sykes  said:  ''Doctor,  if  you  don't  kiu  him  ho  will  tir 
to  livo  long  enough  to  eat  tho  last  oar  of  com  on  tho  place,  and  then  die."  Vjiaafti- 
mortem  examination  I  foimd  everything  about  the  head  natnraL  The  Inngs  were  mot- 
tled, as  usual,  with  tho  same  colored  marking,  and  in  one  place  there  was  what  Bcnvd 
to  bo  a  sort  of  tubercular  intiltration  into  its  substance  of  about  the  size  of  a  b0 
Lima  bean.  Under  the  niicrosropo  this  api>eared  to  be  lung  tissue  condensed,  isfi- 
trated  with  amorphous  granular  material.  Scarcely  a  trace  of  its  original  stroetov 
remained.  It  was  tilled  with  larv;e  of  a  worm,  as  shown  by  the  accompanying  [Acft^ 
graphs,  which  ro])resent  tho  appearances  found  in  different  sections.  The  heart  ui 
pleiura  were  normal 
with  old  adhesions 
head  to  a  shilling 

where  there  was  nothing  but  crystals  of  hematoidine  remaining.     Some  of  thv 
'rv'stals  wore  x>(Tft'ctly  exquisite  in  shape  and  color.    Tho  stomach  was  thickened  ii 
dl  its  coats,  iullamcd  and  reddened,  ana  covered  with  innumerable  erosions  and  oa* 
trices  of  former  erosions,  alive  with  small  worms,  like  those  in  the  previous  caaea;  bmS    j 
ntestine  empty,  reddened,  thickened,  and  scaired  throughout  its  entire  lengtii;  ^    ■ 
"•"-go  intestine  full  as  usual ;  liver  almost  black  and  rather  small;  nil-bladder  noilf 

lipty ;  kidneys  large,  pale,  and  capsules  looso  upon  them ;  bladder  neariy  emp^; 
Kin  black.  There  were  many  spots  that  had  a  mangy  look  and  were  devoid  of  Di& 
"^"  temperature  of  the  animal  when  killed  was  lOSJJ^. 

vith  the  exception  of  severe  coughing,  the  previous  history  of  this  easeirai^ 
-  Miie  as  usual — alteniatious  of  constipation  and  diarrhea,  gradual  impaiiment  of 
'Lrength,  and  loss  of  ])erfect  control  over  tho  hind  quarters.  The  animalwaBoff^ 
or.,!  \^YQf^  ^yY  f()|ip  (layH.  The  balance  of  tho  stock  hod  died  tmrn  about  the  aamedS' 
ai»  hat  seemed  to  ail  this  one.  Homo  had  severe  eruption:  BomeYren  oonatipatti 
..id  others  had  diarrhea ;  some  lingered  ten  days  or  a  week,  and  othera  woud  dii 
>efore  it  was  dir^'^overc'l  that  they  were  sick;  somo  would  zefnse  to  eat^  and  oCfaoi 
'"'MiiH  iMt    iimr"!     1-  -iiiL    >r*  ^^^'catincT. 
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»t  before  my  departure  I  heard  that  there  was  a  pig  sick  at  a  place  called  Brown's 
)f  and  went  to  see  it.  I  found  a  small  shoat.  about  two  months  old,  which  had 
sick  only  four  days.  It  was  quite  wild,  and  tne  chasing  of  it  around  the  yard  to 
1  it  killed  it.  1  opened  it,  and  found  tne  lungs  in  a  st^  of  acute  inflammation. 
T  the  microscope  the  inflammatory  changes  seemed  to  be  confined  to  the  inter- 
ular  spaces.  The  air- vesicles  were  empty,  but  the  lines  dividing  them  were  thick- 
,  Thei-e  were  comparatively  largo  areas  that  were  filled  with  red  and  white 
l-corpuscles  and  granular  matter.  Some  of  the  medium-sized  bronchial  tubes 
ng  to  these  afi'ected  spots  were  plugged  up  with  fibri}la  of  lymph,  blood-corpuscles, 
;ho  ciliated  epithelium  of  the  tube-walls.  The  liver,  spleen,  pancreas,  and  blad- 
ere  healthy.  The  stomach  aud  small  intestines  were  very  little  redder  than  normaL 
inner  surface  of  the  stomach  was  eroded  in  few  places,  and  the  same  worms 
ibed  in  the  other  cases  were  found  imbedded  in  the  stomach  wall.  There  were 
few  of  these  in  the  small  intestine.  The  kidney  was  found  covered  with  large 
I  of  freshly  extravasated  blood,  which  was  confined  to  the  investing  capsule  and 
[Ot  extend  at  all  to  the  substance  of  the  organ.  The  pig  was  white,  and  there 
several  spots  of  the  eruption  clearly  visible  on  the  belly  and  inside  of  the  fore 

Tho  temperature  of  the  pig  when  it  died  was  104^.  It  had  not  fallen  away 
1  in  flesh,  and  was  in  fair  order. 

mes  McAlpin,  whose  stock  has  been  mentioned  in  a  former  portion  of  this  article, 
k  herd  of  one  hundred  and  twenty  head,  and  of  these  he  lost  eighty  during  August 
September.  He  had  a  nine-months-old  black-and-white  sow  quite  ill  with  the 
so,  which  I  killed  for  the  purpose  of  examination.  The  hog  was  quite  well  grown 
lot  much  reduced  in  flesh.  The  remainder  of  Mr.  McAlpin's  herd  were  in  a  pea 
[KTtato  patch,  and  were  in  very  cood  order,  but,  with  few  exceptions,  seemed  rest- 
ind  uncomfortable.  They  woula  root  up  a  potato  from  the  bed,  walk  around  with 
their  mouths,  take  one  or  two  bites,  ana  drop  it,  showing  that  they  were  all  more 
»s  off  their  feed.  The  hog  I  killed  was  restless,  and  moved  about  from  place  to 
>  to  find  a  cool  spot  on  which  to  lie  down.  When  reclining  it  would  extend  its 
so  as  to  have  as  great  a  surface  of  its  belly  as  possible  come  in  contact  with  the 
1.  It  breathed  hard  aud  grunted  and  moaned  continually ;  its  skin  was  decidedly 
led  on  the  white  i)laces  on  its  belljr ;  its  hair  in  many  places  was  turned  in  the 
ig  direction;  its  eyes  were  projecting,  red,  and  staring;  its  abdomen  was  not 
led.  Upon  opening  the  head  I  found  the  brain  and  its  meninges  considerably 
ted,  but  there  was  no  effusion  either  in  the  ventricles  or  outside  the  brain.  The 
I  cavity  was  healthy ;  tongue  normal ;  the  pleura,  pericardium,  and  heart  were 
;hy;  the  lungs  were  congested,  and  looked  in  places  as  though  they  had  been 
ed  with  a  ne^lo  beneath  the  pleura.  The  liver  was  large  and  light-colored ;  there 
%  cyst  in  one  of  the  small  lobes,  which  proved  to  be  an  echinococcus  cyst.  The 
n,  pancreas,  and  kidneys  were  normal.  There  were  no  extravasations  of  blood 
rhcro  iu  the  peritoneum.    The  mesenteric  glands  were  enlarged  and  of  a  pinker 

than  natural.  The  stomach  was  full  of  KK>d ;  the  small  intestine  was  empty ; 
arge  intestine  was  full  of  dry  fecal  matter.  The  stomach  was  eroded  and  swollen 
rd  its  pyloric  end :  the  small  intestines  showed  sp<>ts  of  similar  erosion.  A  lum- 
lid  worm  was  found  fast  to  a  portion  of  the  small  intestines,  and  upon  cutting  it 
it  was  found  that  the  worm  hod  nearly  perforated  the  bowel.  The  tumefaction 
e  interior  coat  of  the  stomach  near  the  pylorus  seemed  to  have  prevented  any  of 
ood  from  passing  down  into  the  bowels.  The  same  small  worms  were  found  in 
st  couutless  numbers  upon  the  stomach. 

e  disease  had  prevailed  among  Mr.  John  Woodhouse's  hogs  early  in  the  summer, 
)ut  of  over  one  hundred  and  twenty-five  head  he  had  lost  nine^-five.  But  two 
ree  that  had  the  disease  recovered.  He  was  in  hopes  that  he  coula  fatten  those  re- 
in g  for  his  winter  pork.  The  evening  before  my  departure  he  sent  me  word  that 
isease  had  broken  out  again.  On  my  arrival  at  his  place  I  found  severaJ  ailing, 
xom  among  them  I  killed  two.    The  first  was  a  three  months'  old  black-and-white 

The  only  peculiarity  in  this  cose  was  large  extravasations  of  blood  around  the 
Dys,  which,  as  usual,  was  contained  in  the  capsule  and  did  not  extend  into  the 
ance  of  the  organ. 

the  second  case,  which  was  about  eight  months  old,  the  spots  of  eruption  were 
Ably  well  marked.  The  lungs  were  healthy  in  one  case  and  only  moderately  in- 
d  in  the  other.  The  temperature  of  both  animals  was  about  the  same,  viz.,  103^. 
nd  a  solitary  gland  somewhat  open  and  enlarged  j  this,  however,  did  not  seem  to 
b  its  internal  structure.  The  stomachs  of  both  animals  were  swarming  with  smaJl 
IS.  The  disease  had  been  off  the  place  for  several  months  when  it  reappeared, 
e  above  is  a  short  history  of  the  disease  and  cases  that  came  under  my  observa- 

The  post-mortem  examinations  were  made  on  subjects  that  embodied  fair  sam- 
of  every  phase  of  the  disease,  save  that  of  extreme  malignancy.  These  cases  were 
ounccd  by  the  farmers  to  be  of  about  the  same  intensity  and  general  character  as 
which  had  so  devastated  their  herds,  and  the  animals  that  I  killed  were  pro- 
iced  by  their  owners,  from  their  previous  experience,  ''fifttidly  ill.'' 

26  A 
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Now,  what  is  the  oonclnsion  to  he  drawn  from  the  observationa  heiein  recordedf  Ii 
the  ditsease  a  fever,  such  as  essential  fever,  as  the  nanoieB  okarboiineM9ef  typhus,  typlmd. 
and  enteric  would  imply ;  such  a  disease  as  is  contagiouH  or  iufectiooB  hy  the  imbi- 
bition by  a  sound  animal  of  some  specilic  exhalation  generated  by  the  opentivu  of  i 
spocliic  i>oiKon  in  a  sick  or  dead  animal  f  Almost  all  observers  have  leluiqiiishedtlM 
idea  of  claHsiiig  this  dinorder  among  the  eruptive,  febrile  disordezs,  to  which  clMbe* 
long  iiieuHleH,  Hcarlet-l'evor,  suiull-pox,  &o.,  in  the  hiunun  family,  principally  beesin 
the  so-callo<l  eiii]>tion  is  hemoiTliagio  in  its  character,  and  also  fiom  the  iack  thit  ii 
many  fatal  ohhcs  (much  too  largo  a  proportion  of  cases  if  this  disease  wen  a  truafl^ 
tive  fever)  tht^ro  is  no  eruption  Ix^yond  a  general  reddening  of  the  Bkin,  whiofa  'iMtuij 
attributable  to  tlic  higli  temperature. 

There  is,  however,  one  point  in  favor  of  classing  this  disease  with  ezanthemilos 
fevers,  and  that  is,  that  those  animals  which  survive  the  first  onslaught  of  ths  diMMe, 
if  they  liave  bad  the  eruption,  shed  their  hair  and  lose  the  onter  coating  or  epidenil 
layer  of  the  skin.    We  will,  howev(>.r,  revert  to  this  point  again. 

The  constancy  of  the  lesions  or  loss  of  substance  in  the  stomach  and  bowelaiiBdtki 
frequent  occnri'ence  of  the  emption,  have  been  relied  on  to  class  this  malady  with  tki 
typhoid-fever  type  of  diseases.  But  the  eruption  is  in  no  wise  like  the  tyjMd4Bfe 
rash  in  man,  and  the  natui-e  of  the  intestinal  lesions  is  altogether  and  oswntiriljdif 
feront.  In  typhoid  fever  in  man  we  have  a  disease  which  is  characterised  by  in  aetnl 
change  in  the  cell  elements  composing  certain  glands  of  the  intestine.  Then  ■  ftd^ 
])osit  in  the  substance  of  the  gland  called  the  ty])hoid  deposit.  This  msfeerialMlhi 
disease  progresses  softens,  and  in  disintegrating  iznures  the  soxromidiiig  f^aBi  ^ 
visceral  tissue.  Certain  blood  changes,  engendered  by  the  poison  of  the&fliH^di' 
mlnishes  the  i>owiT  of  resistance  to  this  encroachment  of  the  deflteootive  duqgH^ni 
we  have  as  a  result  a  i^roloi^ged  and  oftentimes  fatal  disease. 

The  lirst  point  of  dissimilarity  between  the  typhoid  fever  of  man  snd  titthocfi^ 
temper  is  in  the  fact  that  the  *^  ulcenition"  of  the  stomach  and  bowel  is  not  ou/Ml 
couiined  to  the  glan<lular  stnicture  of  the  intestine,  bat  shows  no  eleotioD  or 
therefor ;  and  further,  the  ulceration  is,  in  the  first  stage  of  the  tronble.  i 
tion  or  loss  of  substance  by  iufiammation  or  softening  tissues,  bnt  an  "*<     . 

ing,  or  eating  out  or  away  of  the  substance  of  the  stomach  or  intes        .    ^       i  *■*■ 


] 

The  snrffice  of  tlie  stomach  from  wfiich  these  sections  were  taki 

and  congested,  but  the  infiammation  hatl  nob  lasted  for  a  snffloien       j 

duce  pennauent  changes,  as  Is  clearly  evinced  by  the  regularity  •     1 .  J 

outline  of  the  gastric  tubules  up  to  and  around  the  eroded  plai        Ku^  mm      ^ 

demonstnited  by  the  cross-sections  of  the  gastric  tubules  taken  ii 

of  these  ivcent  erosions  (Fi^.  8,  PI.  IV). 

A  clear  evidence  of  this  is  mmished  by  Fig.  9,  PLY.  which  isfrom  aaei 
of  the  older  erosions.    Here  the  chaujuces  prodncea  by  prolongatton 
are  clearly  visible  in  the  destruction  of  the  outline  of  the  gastno  ta 
tance  fi*om  the  inner  surface,  but  lower  down  they  seem  to  be  0(  t 

Again,  a  r<'lbrence  to  the  po8t-mortvni  examinations  will  show  to  ««  ffimA 

peritonitis  that  reached  the  extent  of  forming  adhesions.  This  «  «  «iuarnMi>> 
in  view  of  the  fact  that  the  damage  done  to  the  bowel  and  stomacL  nJSCOiiflB^B 
its  oarlior  stages  at  least,  to  the  iimor  surface^  and  did  not  start  at  some  distance i* 
the  surface  as  in  typhoid  fever,  destroying  in  all  directions  nntU  opening  istttti 
bowel,  when  the  tendency  of  the  destructive  action  seems  to  have  diaaged  to qm'' 
ing  on  the  surface,  and  is  still  confined  as  a  rule  to  the  gland  tissiMu  Ae  psritaitti 
is  a  result  of  pcrlbration,  and  this  occurs  too  often  when  the  oharacter  and  gnvi^^ 
the  lesion  in  this  disease  is  taken  into  consideration,  niiless  there  an  soaneioff 
determining  causes  to  this  result. 

In  the  small  intestine  of  one  of  the  pigs  killed  at  Mr.  Woodliona^s  I  firand  ostrf 
he  solitary  glands  inflamed,  enlarged,  and  open,  and  I  made  a  nnmber  of  oanAiIv^ 
ions  through  it.  Figs.  10.  PI.  V,  11,  PI.  VI,  and  12,  PhVII,  show  the  open  oaTityof  tiwi^ 
^  itli  i ts  iniier  surface  i ntlamed  and  undergoing  degenerative  change.  Fig*  U,  FL  ^ (* 
section  through  the  tissue  of  the  gland)  sho-ws  that  the  main  body  of  the  SauawMn^ 
^^osnot  so  materially  involved  in  tlie  inflammatory  process  as  to  deetv^y  vie  bdUooA* 
•X  its  parts.  Fig.  1 2  is  a  section  at  right  angles  to  the  fonner  seotiona,  showing  thnw** 
'f  the  gland  eroded  and  the  open  cavity  of  theghuod  covered  by  a  soiftenedl^ftt.  ^t 
ween  the  upi)er  inflamed  surface  and  the  lower  coats  is  shown  a  btidgB  of  ^^ 
issue  in  comparatively  good  condition.  I  think  that  the  changes  obserredhmif*' 
ine  to  the  inflammatory  processes,  which  had  their  origin  In  the'  g]aDd  sabBlSBflft  ^ 
rould  appear,  tlien,  that  while  there  is  gastric  and  intestinal  iimatjoa,  eiMta^  ^ 
tlceration,  these  are  not  of  a  character  in  any  wise  similar  to  thnso  psrtabilngto  mtf 
p^-^Ar  -vj  we  know  it  in  man. 

..11  T>/>^  ^ti\}  attention  ^o  the  porsisteat  appemnoa of  InllaanMiicn ol A B^ 
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peoallar  character  in  the  Inng-tittme.  The  pig  at  Brown's  Store,  which  died  from  orer- 
oxertion  in  endeavoring  t<o  get  away  from  uh,  presented  a  lun^  completely  engorged 
and  iiitianiCHl  in  every  part,  an<l  a  lar>;e,  compacf,  tibrinous  clot  in  the  heart.  Aa  may 
be  renicmherod;  tliit  uiicroHcopc  located  the  trouble  in  this  lung  in  the  interstitial  tissue 
between  the  air-vesicles.  The  air- vesicles,  to  a  great  extent,  were  found  devoid  of  any 
of  the  pru<lucts  of  inilaromatioD,  and  if  they  had  not  been  rendered  comparatively 
Diioless  by  the  tumid  and  inelastiu  condition  of  the  tissues  between  them,  could,  as  far 
IS  any  damage  to  them  was  concerned,  have  carried  on  their  functions.  This  appear- 
ance of  an  entu*e  lung  acutely  intlamed  must  be  studied  by  the  other  cases  where  the 
lungs  had  been  involved.  Almost  all  the  other  cases  showed  small,  distinctly  circum- 
Bcribcd  patches  of  what,  under  the  microscope,  was  clearly  seen  to  have  been  a  H^^nfiftr 
afl'ection. 

This  inflammation  of  the  lung  differs  from  ordinary  inflammation  of  the  lung  or 
pneumonia  just  as  clearly  as  tlie  inflammation  in  the  bowel  diflers  from  the  in£un- 
mAtion  of  tyi^hoid  fever,  viz :  By  the  remarkable  manner  in  which  the  inflammation 
la  outlined  and  confined — lung  tissue  in  the  condition  of  acute  inflanmiation  abuts 
riffht  against  tissue  which  is  apparently  not  affected  at  all. 

It  appears  to  me  that  a  solution  of  this  phenomenon  can  be  found  by  the  portion  of 
Inng  examined  in  Sykes's  and  Woodhouses^pigs,  of  which  I  have  presented  photographs 
(Figs.  13, 14,  and  15,  Pis.  VI  and  YIII)  showing  the  larv»  or  eggs  of  a  worm  scattered 
through  the  tissue.  The  patches  of  circumscribed  inflammation  could  be,  and  most  likely 
irere  produced  by  worms  perforating  the  tissue  in  all  directions,  depositing  their  larvas, 
or  by  worms  hatched  out  of  these  larv»  migrating  to  other  iK)rtions  of  the  body.  The 
Decmiar  characteristics  of  this  inflammation  oould  be  accounted  for  in  this  way  satifr- 
nctorily,  and  in  no  other  that  I  can  suggest.  ^ 

[Since  \iTiting  the  above  I  have  found  a  patch  of  consolidated  lung  in  one  of  the 
ipeoimens  taken  from  the  larger  of  the  two  pigs  killed  at  Mr.  John  Woodhouse's  place, 
md  I  submit  herewith  a  photograph  of  the  same  (Fig.  16,  PL  IX).  This  pig,  as  will  be 
remembered,  had  the  disease  during  its  former  appearance  upon  the  place,  and  apparently 
had  recovered.] 

I  noticed  no  other  changes  of  moment  in  any  of  the  other  viscera,  or  at  least  none 

that  were  constant.    The  spleen  did  not  seem  to  suffer  in  this  disease  as  in  most  of  the 

blood  diseases,  or  diseases  that  are  developed  by  contagion.    In  examining  these  cases 

one  is  struck  with  the  curiously  hap-hazard  charaoter  of  the  damage  done.    The  amount 

of  damage  inflicted  in  many  instances  does  not  seem  to  account  tot  the  rapid  death  of 

animal    This  fact  was  long  ago  recognized^  and  it  was  to  account  for  the  fatal 

turn,     .oter  of  the  disease  that  the  clwrbon  or  charooHntuse  element,  or  the  idea  of  a  sep- 

On  distinct,  essentiid  fever  poison,  was  invoked^such  a  poison  or  ferment  as  would 

•^t  on  the  juices  of  the  body  as  to  nnflt  them  to  subserve  the  purposes  of  life. 

mL  ering  the  &ct  stated  in  the  earlier  part  of  this  article,  that  the  poison  of  this 

I  aw  w  c  ^'^wn  by  long  and  careful  observation  to  be  hurtful  to  the  pig  alone,  let  ns 
what  c  ct  its  absorption  in  large  quantities  into  their  bodies  will  have  upon  the 
uMilth  of  bv^me.  While  no  instance  of  the  kind  came  under  my  own  observation,  I 
was  informed  by  many  of  the  farmers  that  pigs  would  eat  the  carcasses  of  those  dying 
of  the  disease  and  not  be  incommoded  thereby;  or.  to  be  more  precise,  they  do  not  seem 
to  be  taken  with  the  disease  any  sooner,  more  surely,  or  more  severely  after  such  eating. 
The  experience  of  these  farmers  is  borne  out  by  numberless  other  observero.  Among 
other  references,  I  will  quote  again  from  the  article  in  the  Saiut  Louis  Globe-Democrat. 

Jir.  Jos.  Hurst,  of  Ford  county,  Missouri,  says:  '*!  have  heard  it  claimed  as  a  rem- 
bdj  for  the  swine  to  eat  the  dead  carcasses." 

Mr.  George  Hunter,  Macoupin  county,  Illinois,  says:  ''The  carcasses  of  cholera  hogs 
n  our  neighborhood  are  impmectly  buried  at  best,  and  generally  exposed  whoUy,  and 

»  habitually  eaten  by  the  hogs  surviving.'' 

.  J.  C.  Peak,  Fayette  county,  Missouri,  says:  ''The  swine  ate  of  those  dying  with 
^v  disease." 

Mr.  G.  v.  Brooks,  Warren  county,  Missouri,  speaking  of  the  dead  hogs,  says:  "Some 

e  burned,  and  some  are  eaten  by  the  live  hogs  but  without  iigary." 

These  observations  could  be  greatly  multiplied.  There  is  no  donbt  about  the  fact 
hat  the  swine  do  eat  the  bodies  of  those  dying  of  the  disease,  and  there  is  e(]^ually  little 
loabt  that  this  eating  produces  no  appreciable  effect  upon  them;  and  I  thmk  there  is 
finally  little  doubt  that  if  there  really  was  any  such  frightfully  malignant  virus  exist- 

;  in  and  causing  this  disease,  the  effects  of  a  hearty  meal  of  such  material  would  be, 

the  least*  apparent. 

There  can  be  no  question  of  the  existence  of  fever  in  the  disease,  as  this  is  demon- 
ttratcd  by  the  temperature  of  the  animals,  riainff  to  105^  in  one  case,  and  at  McAlpin's 

>  107^0.  g<^i>tio  blood  changes  would  aoconnt  for  this,  but  there  is  ^o  such  septic  ele- 
Atent  about  the  disease. 

I  had  a  very  interesting  conyersation  with  Mr.  Foster,  of  Biohardsville,  Culpeper 

'feunty,  Virginia,  about  tms  disease.    The  iiiun«diate  k>oaiion  is  the  rolling^hilly  Ijuid 

L  the  first  thirty  miles  of  the  Bappahannook  BiTer,  abore  tide-water.   The  "h^g 
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oholora/'  in  an  epizootic  form,  has  never  yisited  that  district,  "but  hogs  do  getadis- 
ease  firom  sleeping  in  dnsty  places  and  in  old,  musty  8tni\^-yard8y  or  on  old  mannR^ 
heaps.  They  cough,  wheeze,  and  sometimes  purge  and  vomity  get  red  and  sore  mi  tbe 
skin,  some  of  them  almost  turn  black  aud  seem  to  have  intense  fevers,  lose  all  a^wote 
and  die  rapidly,  and  those  that  recover  never  amount  to  uinch.  Nothing  seems  fodi 
them  any  good,  and  -when  once  attacked  with  the  disease  thoy  may  as  well  be  given  a^ 
as  lost.''  The  observations  of  Mr.  Foster  are  sustained  by  those  of  hog-raisen allow 
the  countrj^  In  certain  seasons  and  in  certain  locations  the  disease  seems  to  beengo- 
dcred  by  just  the  environment  here  described.  Stress  is  laid  on  the  dryness  dnstim^ 
or  mustiness  of  the  bed,  for  close  henling  under  other  cizxsnmstances  is  not  competent  to 
produce  this  distemper. 

C.  Schmidt,  V.  S.,  Jcsler,  Eurhessen,  a  translation  of  whose  article  may  be  fomid  ia 
the  Edinburg  Vet.  Review,  vol.  5,  pp.  60  ct  acq,,  1860,  after  saying  "  no  evidence  hai 
been  adduced  to  show  that  a  contagion  exists  m  this  diseasoy  bnt  rather  that  it  dm 
not,"  and  '^  the  disease  does  spread  by  contagion,"  gives  as  the  result  of  long,  eareini, 
and  painstaking  observation  tlie  opinion  tuat  tho  disease  owes  its  origin  to  dosiT, 
musty  beds,  Ul  feediug,  sudden  change  of  temperature,  &c.  After  giving  his  leaBoos 
for  taking  it  from  tho  anthrax  affections,  ho  gives  tho  name  of  typhus  to  the  dimee. 

I  have  thus  briclly  reviewed  some  of  tho  points  that  in  my  opinion  go  to  dispion 
tho  theory  that  tho  disease  is  a  malignant,  contagions,  essential  fever,  according  to 
tho  opinions  that  obtain  upon  tho  subject  in  general  pathology.  I  do  not  seeny 
reason  to  deviate  irom  these  general  principles  in  considering  tbe  disease  ot  ujvn- 
ticular  animal.  The  nutritive  changes  that  tuko  place  in  the  healthy  tiasoea  tfiB 
warm-blooded  animals  are  governed  oy  the  same  general  laws,  and,  as  £uas  vecas 
judg^,  accord  in  tho  most  minute  xiarticulars.  It  could  not  well  bo  otherwve,  vbn 
it  is  remembered  that  tho  ultimate  cells  of  tho  different  parts  of  tho  body  an^ iaiQ 
warm-blooded  animals,  essentially  alike.  Tho  pi'oper  nutritive  change  going  « ii 
these  constitutes  health,  and  preventod  or  i>erverted  nutritive  change  constitutcadi^ 
ease.  Disease  in  animals  must  bo  subject  to  tho  samo  g^cneral  laws,  modified,  ms^ 
to  a  slight  extent  by  habitat,  food,  mode  of  life^  &c.,  as  in  uian.  PnenmoniclDngnii 
horse,  ox,  or  hog  shows  precisely  tho  samo  tissuo  changes  that  characteriza  pnn- 
monic  lun^  in  man.  Disease  is  subject  in  all  animals  to  the  same  laws  of  eontigioa 
and  infection.  A  careful  consideration  of  all  tho  facts  shown  by  the  |NWf-«rar<m ex- 
aminations and  tho  history  of  the  disease  hero  and  elsewhere  leads  to  the  condoMB 
that  tho  essential  elements  of  a  contagious,  true  fever  disease  are  wanting  in  tluK 


Thero  is  no  doubt  but  that  while  tho  disease  is  not  in  the  sense  generaUy  imdaitool 
to  attach  to  the  word  contagious,  yet  tho  apiiearanco  of  a  case  of  theuiaoidcr  ini 
drove  is  soon  followed,  as  a  rule,  by  more  cases,  and  there  wonld  seem  to  be  danger  ii 
allowing  honlthy  stock  to  run  with  sick  animals.  Dr.  Fletcher,  in  1672.  describedft 
worm  found  in  groat  numbers  in  swine  dyiug  in  a  cholera  epizootic,  and  he  thnili 
it  probable  that  the  entozoa  thero  found  were  tbe  cause  of  the  distemper.    Thii  m 


consider  for  a  moment  whether  the  diffeivnt  symptoms  ot  the  disease  can  be  aceewniKd 

for  imdcr  this  hypothesis.    As  I  havo  before  said,  tho  inflammation  in  tho  Inngi  ca 

bo  so  accoimted  for ;  and  the  occurrence  of  lobulated  patches  of  severe  utflammatiM 

immediately  adjoining  healthy,  sound  tissuo  can  also  bo  reasonably  ncconnted  fif  ii 

this  way.    Tho  pocnliar  a])pearanoes  in  the  internal  organs,  where  lesioaa  occur, «* 

Just  those  tbat  would  be  expected  by  the  tniversiiig  of  their  snbstance  bysnchentMH 

as  those  Hhown.    The  character  of  tho  inflammation  in  tho  stomach  can  be  attribitrf 

o  the  eff<?ct8  of  the  perforation  of  itM  walls  as  shown  in  Fig.  6,  PI.  in,  where  the  »«■ 

escaping  from  tho  walls  of  the  stomach  is  shown.    I^g.  7,  PL  IV,  shows  the  «■ 

escaping  from  tho  small  intestincH.    These  h^ious  would  also  sive  a  fair  prBflnDotis 

T)f  peritonitis.    Tho  Ircciucnt  occuiTcnce  of  this  trouble  may  thus  be  accountedirii 

1.  gastro-intestinal  inllnnmiatlon,  which  wo  could  not  exi>ect  to  so  detenmneinaodlBrt 

'I  time.    Tlie  skin  lesions  can  be  accounted  for  in  either  of  two  ways,  in  arcofdaBfC 

'^th  known  and  accepted  opinions  on  such  subjects.    First,  it  may  be  8jmpathetie^i> 

11  man  certain  eruptions  arc  known  to  accompany  certain  verminous  dtaeaaes.  lA 

)ricoid  worms  frcfincnfly  cause  a  rash  and  a  pustular  and  forinoalar  diaocder,ailiM 

^een  noticed  as  sometimes  acctmipauyiug  the  trichina  disease. 

Second.  It  may,  and  probably  is,  occasioned  by  the  traversing  of  the  cntaneouti^ 

itvis  by  these  entozon,  wliich  give  rise  to  minute  hemorrhage.    The  fever  can  ba  a^ 

ounted  for,  just  as  the  fever  of  trichinosis,  by  irritation  £rom  the  boring  and  ao^iBS 

*^  these  little  animals  in  all  i)arts  of  the  body. 

Certain  entozoa  are  known  and  admitted  by  observers  to  prodnce  two  of  tha  jot 
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niwtuioola  (Verril),  has  been  ocknowledgecL  to  produce  the  staling  coat, 
ings,  partial  paralysis  of  the  hind  quarters,  diarrhea  or  constipation, 
iOi«  vx  intestine,  and  transmatio  irritation,  peritonitis,  and  death  by  its  ooring 
bdomiual  viscera,  in  apparently  the  same  way  as  they  die  in  this  disease.  A 
gular  feature  in  this  connection  is  that  these  two  worms  were  held  by  entozo- 
to  bo  identical,  until  Verril  showed  the  difference  between  the  two  in  1874. 
be  remembered  that  the  history  of  the  genesis  of  these  minute  animals,  vary- 
QU^h  from  one-third  of  an  inch  to  one  inch,  with  an  average  thickness  of 
e  fiftieth  of  an  inch  or  less,  is  not  thoroughly  and  clearly  known,  and  we  do 
w  the  varied  forms  that  tlicso  animalcules  may  assume  during  their  lives, 
mon  tape- worm  {Tcenia  caenurus)  has,  during  its  Ufe,  Bit  stages,  viz : 
^s  in  all  shapes, 
•hooked  embryo. 

Qg  lan-a. 

ture  tape-worm. 
«L>illa,  or  sexually  mature  Tcenia  solium.' 
glottis,  or  free  segment. 

>ther  entozoa  have  an  almost  equally  varied  career  of  existence  technicaUy 
alternate  generation.^'  Some  entozoa  infest  and  are  viable  in  one  animal  or 
an  animal  during  one  period  of  this  alternate  generation,  and  in  another  an- 
>art  during  another  period.  There  may  be,  and  no  doubt  are,  forms  of  and 
I  the  lives  of  these  animalcules  that  at  present  are  unknown  to  us.  Their 
gaining  access  to  the  body  are,  to  say  the  least,  not  all  known.  The  absorp- 
er  of  immature  worms,  their  eggs,  or  other  forms  through  the  pores  of  the 
suggested  by  Frommer,  and  their  subsequent  development,  may  give  rise  to 
Lliar  skin  appearance  of  the  **  cholera.''  The  fact  that  certain  localities,  or 
onditions  ot  dust,  must,  dryness,  or  moisture,  seem  to  be  able  to  give  origin 
sease,  would  mean  that  the  larva,  eggs,  or  the  worm  in  certain  stages  of  its 
bo  preserved  in  such  places  and  under  such  conditions  for  an  indefinite  period. 
forms  of  disease  in  grain  are  verminous  in  their  character,  and  what  connec- 
kiiy,  the  feeding  of  com  has  with  outbreaks  of  the  disease  is  a  matter  for  obser- 
Certain  it  is  that  the  well-known  vagaries  of  the  helminth  or  verminous  lives 
»unt  for  the  wonderfully  rapid  spread  of  the  disease  in  some  instances,  and 
period  of  its  incubation,  or  its  total  lack  of  contagiousness  in  other  -cases ; 
ill  explain  the  fact  that  swine  may  eat  the  bodies  of  those  dying  of  the  dis- 
li  apparent  impunity. 

g  this  portion  of  my  investigation,  I  would  say  that,  whether  the  vermin- 
Lj  of  this  disease  be  correct  or  not,  the  opinions  that  at  present  obtain  on  the 
ire  erroneous,  and  we  need  more  light  on  a  subject  that  is  so  disastrous  to  our 
wealth.  This  can  only  be  obtained  by  searching  for  it  in  the  habits  of  healthy 
animals,  and  in  the  bodies  of  those  that  die  of  the  disease.  Supposing  the 
f  its  verminous  nature  to  be  true,  no  possible  idea  of  treatment  or  remedies 
iggestcd  until  something  definite  is  known  in  regard  to  the  life  of  the  para- 
ding the  trouble. 

^d  for  careful,  painstaking  investigation  then  becomes  apparent.  We  want 
ly  collated  facts,  not  theories,  for  a  solution  of  the  difficulties  that  seem  to  sur- 
id  prevent  a  clear  understanding  of  this  plague. 

Kly  in  this  report  an  excerpt  fix)m  the  letter  of  George  F.  McWhorter,  esq.,  of 
iw,  Colbert  county,  Alabama,  which  accompanied  some  worms  sent  to  the 
lent  of  Agriculture,  figures  of  which  are  appended  marked  17  and  18,  Pis. 
C.    ;Mi*.  McWhorter  says : 

d  you  in  alcohol  by  to-day's  mail  a  number  of  worms  taken  firom  the  lungs 
stines  of  ho^  that  died  (luring  the  epidemic  last  summer.  This  disease  was 
holera'  by  tanners  in  this  vicinity,  a  term,  by  tho  way,  which  is  here  used  to 
1  the  ills' that  hogs  are  heir  to.'  These  worms  are  m)m  two  difierent  hogs 
ailes  apart,  showing  tho  identity  of  the  trouble. 

small  worms  arc  from  tho  alimentary  canal,  tho  larger  ones  mostly  jQn)m  the 
ough  nearly  all  the  tissues  were  to  some  extent  infested  by  them.  Found 
^Is  constipated,  notwithstanding  the  name  applied  to  the  disease,  and  filled 
)actcd  feces.  Mixed  with  the  fecal  matter  and  adhering  to  the  walls  of  the 
ro  mjTiads  of  the  small  worms.  /  saw  no  large  worms  in  the  hotcels.  There 
ubers  of  small  iiitiamed  points  along  the  inner  surface  of  tho  bowels,  but  no 
;che8  of  iullammation,  and  tho  larger  worms  were  very  numerous.  Tho  lung- 
places  was  entirely  broken  down,  and  tho  sounder  portion  riddled  wim 
Next  to  t'le  lungs  and  bowels  the  liver  sufiered  most.  The  wcmths  here  were 
2r  than  those  in  the  bowels,  from  which  I  infer  that  the  worm  after  being 
in  tho  bowel  perforates  it  and  penetrates  the  other  tissues.  Some  fattening 
ently  killed,  show  worms  in  the  liver.  As  the  hogs  seemed  tolerably  healthy 
L  sound  lungs,  I  doubt  their  identity  with  those  sent  you,"  &c. 
)rms  sent  by  Mr.  McWhorter  were  in  a  condition  that  almost  precluded  any 
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examination  of  their  interior  by  the  microscope.  They  were  lirittle  in  textrae  ndtf 
a  golden  brown  color,  and  looked  as  tliongli  they  hod  1>ceii  dried  before  they  wm  put 
in  alcohol.  Yet  tlioy  aro  more  vahiablo  than  any  opinions  on  tbo  mibjcct  uxuoppoRid 
by  material  from  <li8oaHed  uuimalfl. 

It  will  be  iiotiord  that  I  have  carefnlly  refrained  from  giving  ony  name  to  tb 
entozoa  shown  and  H]>ok(m  of  in  tluB  paper.  I  hope,  in  as  short  u  time  as  po«ibk.t> 
report  the  rrsiilt  (if  my  iiivostigationH  in  tliia  direction,  aud  ^Ive  all  attainable  isk- 
mation  ou  the  subject  of  the  entozoa  herein  described,  as  boin^  probably  ooimccud 
with  this  diKeane  (if  swine. 

Tbo  London  Quicrterly  Jonnial  of  Microscopical  Science  for  ApriU874 
contains  a  brief  paper  read  by  Dr.  E.  Klein,  F.  R.  S.,  before  the  lonl 
Society  of  England,  at  its  meeting  in  February  hist,' on  the  "E 
of  infectious  diseases,  witli  special  reference  to  the  doctriue  of  ci 
vivum."    The  obje^it  of  the  paper  was  to  bring  before  the  Boyai 
the  results  of  an  experimental  inquiiy  (instituted  at  the  requ      n 
medical  officer  of  the  local  government  board)  into  the  etiolo^     i 
infectious  disease  of  the  pig,  known  in  this  country  and  in  Ed 
hog  plague,  mal  rouge,  re<l  soldier,  malignant  erysipelas,  and  also  t. 
fever  of  the  pig.    Eefen-ing  to  the  fact  that  botn  English  and  con 
writers  describe  the  disease  as  anthrax  or  splenic  fever  of  the  pii 
writer  states  that  he  will  show  conclusively  in  his  report  to  the 
officer  of  the  local  government  board  that  it  is  neither  typhoid  to 
anthrax,  but  is  an  infectious  ilisease  of  its  own  kind,  which 
to  call  << infectious  pneumo-cnteritis  of  the  pig"  (jmat 
giosa). 

Dr.  Klein  states  that,  like  other  infectious  diseafles,  the  " 
enteritis"  possesses  an  incubation  period,  followed  by  oonstltn 
turbance  and  certain  anatomical  changes.    These  changes  aro  in- 
afifections  of  the  lung,  of  the  intestine,  and  of  the  lymphatic  g 
extend  also  to  the  organs  of  respiration  and  alimentation,  i 
guinal  and  lumbar  regions.    In  the  lung  the  changes  i    » th      i 
to  pathologists  as  lobular  pneumonia.    In  the  alimentaiy 
cus  membrane  of  the  large  intestine  is  chiefly  affected,  bemg 
of  smaller  or  larger  ulcerations.    There  is  generally  also  inflami 
the  serous  membranes,  especially  the  peritoneum,  l^uling  to 
tion  of  l^mph  into  the  serous  cavity.    The  skin  is  occasionahj 
with  greater  or  smaller  red  patches.    Hemorrhagic  patches  are : 
be  found  in  the  lung  and  serous  membranes,  the  endocard  aud  thi 
of  the  heart,  the  mucus  membrane  of  tlie  intestine  (especially  dm 
and  large  intestine),  the  tongue,  and  occasionally  in  the  Uver  i 
and  but  seldom  in  the  skin  and  kidney.    In  anatomical  respeciA 
fore,  pneuino-enteritis  undoubtedly  bears  a  great  resemblance  to; 
or  splenic  fever,  to  which  pigs  aro  known  to  be  Uable.    The  writ" 
that  there  exists,  however,  a  mai'ked  diffei'ence  between  the  two 
as  to  the  incubation  period,  the  general  pathology,  and  esp< 
the  anatomical  chamct'Or  of  the  spleen  aud  blood.    In  splenic 

spleen,  being  the  principal  organ  of  the  aftection,  is  invariably^  

whereas  in  ])neumO'enteiitis  it  is  only  occasionally  changed.    '  m. 

also  presents  eulh^ely  diiiei'ent  characters  in  the  two  disea  n         *^.^j 

mo-enteritis  it  is  not  diii'erent  in  any  marked  degree  from  no  fj*^ 

vhile  m  splenic  lever  it  is  of  dark  color,  laky,  and  does  not  a  iJJ 

all,  or  only  imperfectly  so.    Again,  the  blood  contains  in  fh 

the  now  famous  BacilluH  anthraciSj  and  hence  its  conspicuous  ^-^y 

property,  while  in  ])noumo-enteritis  the  firesh  blood  does  not.  wi>        *'''*• 
3ontaiii  any  foreign  matter,  and  in  most  instances  does  not  p  q^'J'J 

nfectious  property.  di,»t 

rir.  Klein  says  thnt  ani^^her  disease  with  which  pneomo-  ^'^i 
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resemblance,  on  acconnt  of  certain  anatomical  cliaracteTS,  viz.^ 
ation  of  serous  membranes,  lung,  intestine,  and  Ijrmphatic  glands, 
age  in  limg,  serous  membranes,  eudocard,  muscle  of  heart, 
l1  mucus  membrane,  and  other  organs,  is  specific  septicaemia, 
^mblaitce,  however,  is  not  considered  greater  than  to  splenic 
though  the  differences  are  not  less  well  defined.  In  addition  to 
here  is  this  great  distinction,  viz.,  in  pneumo-enteritis  the  con- 
preads  by  simple  cohabitation  and  through  the  air,  which  it 
•68  in  septicaemia,  as  in  this  the  viiiis  always  requires  a  broken 
through  which  to  enter  a  healthy  indi^idual.  In  splenic  fever 
od  of  uicubation  ranges  from  bet^veen  a  few  hours  to  several 
lile  in  pneimio-enteriti^  it  varies  from  two  to  five  days  and  more. 
Tever  is  easily  transmissible  to  man  and  the  domestic  animals, 
the  transmissibility  of  pneumo-enteritis  is  much  more  limited, 
lo-euteritis  is  occasionally  described  as  maUgnant  erysipelas 
(f€^  red  soldier),  but  the  writer  regards  this  as  inadmissible,  as 
tion  of  the  skin  in  the  former  is  a  very  inconstant  symptom,  and 
r  forms  of  the  disease  is  invariably  absent.  More  recently  the 
las  been  regarded  as  typhoid  fever  of  the  pig,  but  from  a  purely 
jal  pouit  of  view  the  resemblance  between  real — t.  e.,  human — 
fever  and  pneumo-enteritis  is  very  slight  indeed;  so  slight,  in 
s  Dr.  Klein,  that  to  mention  it  requires  a  total  oversight  of  some 
ost  prominent  symptoms,  e.  ^.,  inifiammation  of  lung  and  serous 
nes,  enlargement  of  ingmnal,  lumbar,  and  bronchial  lymphatic 
hemorrhages  in  endocard  and  muscle  of  the  heart  in  pneumo- 
ou  the  one  hand,  and  swelling  and  ulceration  of  the  lymphatic 
f  the  small  intestine,  swelling  and  inflammation  of  the  spleen,  in 
loid  fever  on  the  other  hand.  The  resemblance  seems  to  be  lim- 
Iv  to  the  fact  that  in  both  diseases  there  occurs  ulceration  in  the 
;  but  the  distribution,  nature,  and  the  development  of  these 
•us  ai*e  totally  different  in  the  two  maladies, 
laracter  and  results  of  Dr.  Klien's  experiments  are  given  in  his 
^age,  as  follows: 

riments  *  showing  that  the  firesh  blood  of  diseased  aniuialH  dcK's  not,  as  a 
in  the  viruH,  as  it  fails  to  produce  the  disease  when  introdaced  into  a  healthy 

imals  were  inoculated  (at  different  times)  with  fcesh  blood  of  diseased  ani- 
ey  remained  licalthy.  When  subsequently  inoculate<l  with  virus-containing 
'y  became  smitten  with  the  disease.  In  a  tifth  instance,  however,  fresh  bloou 
CO  infection;  and  this  same  blood  proved  active  after  having  been  kept 
in  a  capillary  tube  for  several  weeks.  This  blood  was  obtained  from  a  very 
?,  with  copious  ]>eritoncal  exudation,  in  which  were  found  peculiar,  abnor- 
e,  coarsely  cranular  cells.  The  same  cells  were  also  present  in  the  blood; 
appears  probable  that  the  blood  became  charged,  by  absorption  during  lifo> 
er  lix)m  the  peritoneal  exudation.  This  latter  always  contains  the  virus  in 
5tate. 

riments  showing  that  fluid  as  weU  as  solid  lymph  of  the  diseased  X)eritoneum 
lie  vims  in  a  verj'  active  state, 
essful  inoculations  with  peritoneal  exudations. 

ny  experiments  of  inoculation  the  maieries  nwrbi  was  usecl  in  minimal  doses — 
r»  of  fluid  matter,  or,  in  the  case  of  solids,  a  particle  of  less  than  the  size  of  a 
In  both  cases  the  nmteriv^  worW  was  clilutcnl  or  suspended  n»«pectively  in 
ims  of  boiled  saline  solution  of  three-fourths  per  cent.,  in  onler  to  increase 
d  thus  to  facilitate  its  introduction.  The  inoculation  was  invariably  carried 
»ction  into  the  subcutaneous  tissue  by  means  of  a  lino  canula  of  a  hyiioder- 
re,  necessary  care  being  taken  that  this  had  been  previously  thoroughly 
id  disinfected.  After  an<l  before  inoculation  the  animals  have  always  been 
ed  and  in  clean  and  disinfected  places.  In  order  to  secure  reliable  results 
the  disease  in  a  ])articular  case  was  really  a  consequence  of  the  inocolatiou 
infection  through  other  sources)^  care  was  taken  that  those  who  attended 
d  animals  were  not  the  carriers  oi  infection. 


408        REPORT   OF  THE   COMMISSIONER    OF  AQBICULTURE. 

There  was  no  difference  of  activity  to  be  noticed  l)etweexi  fireah  exudation  andoM 
that  had  been  kept  sealed  up  in  a  capillary  tube  for  several  wcelm. 

Solid  lymph  obtained  from  the  peritoneal  cavity  of  diseaaed  animala,  having  ten 
dried  at  a  temperature  of  about  38^  C,  proves  very  active. 

3.  Experiments  showing  that  parts  of  the  diseased  lung,  ulcerated  intestinie,  and 
also  diseased  spleen,  contain  the  virus  in  an  active  state,  i^iaeaaed  p&rts  of  limgfli 
intestine,  dried  in  a  temperature  of  about  38°  C,  retain  their  virulence  unaltend. 

In  all  cases  of  pneumo-enteritis  the  trachea  as  woU  as  the  bronchi  contain  fioUif. 
blood-containing  mucus  matter,  i)osse8sed  of  infectious  property.  It  must  thorefoR 
be  supposed  that  the  breath  of  a  diseased  animal  is  charged  wim  the  poison.  Oii» 
count  of  the  diseased  state  of  the  intestine  the  dung  is  also  to  be  regarded  ai  isAa- 
tious. 

4.  Experiments  showing  that  infection  is  produced  by  cohabitation  with  a  dMod 
animal,  or  by  keeping  healthy  animals  in  a  place  whence  a  diseased  animal  hid  bia 
remov^. 

5.  Several  experiments  wore  made  to  see  whether  feeding  healthy  iiTiinift^lQ  oamattf 
obtained  from  the  diseased  organs  (intestinal  ulcers  especially)  produces  thediMML 
The  experiment  won  always  attende<l  with  success  if  a  leaion,  t.  e.,  abrasion,  tatd 
in  the  mucus  membrauo  of  the  mouth  or  pharynx.  Thia  was  usually  the  csm  via 
the  matter  had  to  be  introduced  into  the  mouth  while  the  animal  was  being  heldiv 
assistants.  There  were,  however,  two  cases  which  appear  to  jiroTo  that  the  ^tm 
cannot  be  produced  by  simple  feeding.  This  was,  luifortunatcly,  at  a  time  whcil 
was  not  yet  acquainted  with  the  fact  that  in  many  animals  the  disease  is  of  lo  oiiili 
form  that  it  can  hardly  bo  recognized  in  the  living.  I  have  not  made  any  uMt*"*" 
examination  of  those  two  animals :  but  since  then  I  have  made  two  other  ei 

in  which  the  virus  was  brought  directly  into  the  stomach  by  Tn^n^w  of  aL 

bcr  tube  introduced  per  fauces  et  ceaophagum.    In  both  these  instanoea  the  i        ■  «- 

came  diseased,  and  tlieir  intestines  were  most  conspicuously  affected. 

From  the  lost  three  series  of  experiments  we  may  conclude  that  the  prindpi 
by  which  coutagion  of  pueumo-entcritis  is  carrieu  out  is  through  the  instnunc 
of  the  air  and  of  the  food. 

6.  This  scries  comprises  experiments  to  prove  that  the  vims  can  be  onltiTatM 
cially,  t.  c,  outside  the  body  of  an  animal.    In  the  cose  of  splenic  fever  it '.      ~ 
successfully  done  by  Dr.  Koch.    The  experiments  ore  seven  in  number:  (a)  7"" 
to  cultivations  started  with  fluid  peritoneal  exudation:  (6)  In  the  fire  otiiei» 

had  been  obtained  by  cultivation  of  dried  lymph  of  tne  peritoneum  of  an  a 
fering  ljx>m  the  disease. 

(a)  The  cultivation  of  the  virus  for  the  first  two  cases  was  carried  out  tl 
peritoneal  exudation  of  a  diseased  animal  had  been  collected  and  sealed  iiph.uA^» 
ber  G,  in  a  capillary  glass  tube.    On  the  following  day  there  was  pree       t 

due  to  coagulation.    A  minute  speck  of  this  clot  was  rcmc^ved  with  the  »      lw  - 
needle,  and  with  it  was  inoculated  a  drop  of  fresh  aqueous  humor  of  ah<M>' Jivi 
This  drop  had  been  placed  in  a  thin  covering-glass,  which,  after  inoei      or*.  •< 
inverted  over  a  small  *'  cell,"  made  by  fiidng  a  ^Tass  ring  on  an  ordii        «mH 
The  covering-gloss  was  fastened  on  the  glass  nng  by  means  of  a  thiu        "^r 
olive-oil.    The  preparation  was  then  kept  in  the  incubator  for  twenty-fo>u  «■      ' 
temperature  of  32^  to  33^  C.    After  this  time  it  was  used  to  inoculate  a  ne^i 
aqueous  humor  in  a  similar  manner  as  the  one  just  described.    We  will  call 
second  generation. 

This  new  s])ecimon  was  placed  in  the  incubator  and  kept  there  at  a  tampe 
2QP  to  \\IP  C.  for  further  twenty-four  hours.    In  the  same  manner  a  third  gti 
was  started  by  inoculating  a  fresh  drop  of  aqueous  humor.    After  havinr  ^*'^m  --- 
the  incubator  for  Hcvoral  days,  it  was  used  to  inoculate  two  animals  at  d 
3oth  animals  became  smitten  with  the  disease. 

(b)  The  other  live  experiments  were  carrie<l  out  with  virus  cultivated  11 
ymph  of  the  ])oritoneuin  of  a  diseased  animal.    The  lymph  had  been  dried  •■ 

A.  small  particle  of  dried  lymph  is  crushed  into  fme  powder;  with  a  granule  o 
Irop  of  iresh  aqueous  humor  is  inoculated  in  the  same  manner  as  above  describar 
generation.    After  having  been  ke])t  in  the  incubator  for  two  or  thi«e  days,  it 

i)erature  of  39^  to  33^  C,  it  is  used  to  iuoculate  a  second  generation,  caro  beisf 

0  use  a  trace  only  of  the  lluid  part  and  not  to  come  in  direct  contact  with  tbei 
I'ranule,  which  may  be  still  discerned  in  the  preparation. 

The  specimen  representing  the  second  generation  is  kept  in  the  incubator 

1  b wo.    It  is  then  used  to  iuoculate  a  fresh  preparation — third  generation;  ai>»- ' 
^s  is  used  for  establishing  a  fourth  generation.    After  having  been  kept  i' 
^ator,  a  part  of  it  is  used  for  inoculating  two  animals,  the  inociuation  being  i 

t  diiierent  times.    Both  these  animals  became  smitten  with  the  dipBaso. 

mother  portion  of  this  fourth  generation  was  used  to  start  a  fifth  gener 
.^xth,  seventh,  and  an  eighth  generation.    With  this  three  anim^lii  were  Lv 
jiiTnxoTit  time's      \11  three  animals  became  diseased  in  due  time. 
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In  order  to  correctly  interpret  the  reenlts  of  this  last  (sixth)  series  of  experiments,  it 
important  to  mention  that  inoculation  with  dried  lymph^  dilated  tax  less  than  would 
rrespond  to  the  third  generation  in  the  last-named  expenments,  is  followed  by  a  neg- 
ive  result. 

The  microscopic  examination  of  the  cultivated  liquids  proves  that  these  are  the  seat 

the  CTowth  and  development  of  a  kind  of  bacterium,  which  has  all  the  characters 

Bacitlua  subtilia  (Cohn).    The  bacillus  in  our  case  is  a  very  fine  and  delicate  rod, 

inner  than  both  that  described  by  Professor  Cohn  in  hay  imusion  and  the  Bacillua 

'oda  so  thoroughly  investigated  by  Dr.  Koch.    Our  bacillus  differs  also  in  other 

cts  from  Bacillus  anthraciSy  inasmuch  as  it  i>ossesses  a  moving  stage;  the  Bacillua 

%>  acia  described  by  Dr.  Koch  is  non-moving.    Like  Bacillua  aubttlia  of  hay  and  BadU 

,  anthrads.ouT  bacillus  grows  under  favorable  conditions  into  long  leptothrix-liko 

ts,  which  occasioniUly  form  more  or  less  complex  convolutions.    In  those  fila- 

;o  highly  refractive  spores  make  their  appearance.    These  become  free  after  the 

tegration  of  the  original  filamentous  matrix.    The  fully  developed  Bi>ore8  of  our 

.^aJus  difibr  from  those  of  hay  bacillus  and  anthrax  bacillus  by  being  more  distinctly 

lindrical  and  much  smaller.    In  the  figures  accompanying  Dr.  Koch's  paper  on  Ba- 

luB  anthracia  the  spores  are  represented  in  many  places  as  more  or  less  spherical  in 

ape.    According  to  Professor  Cohn  (Bietrage  zur  Biologic  der  Pflanzen,  11.  2, 187G, 

2S4)y  the  long  diameter  of  the  spores  of  bacillus  of  hay  and  also  of  anthrax,  for 

»th  are  identical  in  morphological  respects  (1.  c.  p.  275),  amounts  to  0.0015 — 0.0022°^% 

tbUW  to  T^^  of  an  inch ;  whereas  the  spores  of  our  bacillus  are  little  less  tiian 

)006™">,  or  isTB^xr^  of  an  inch  in  their  long  diameter.*    At  first  I  misinterpreted  tho 

Ares,  regarding  them  as  a  micrococci,  and  only  after  repeated  observations  have  I 

r'^ded  in  tracing  them  through  their  different  stages  of  development. 

^      r  many  failures,  owing  to  the  introduction  and  development  of  Bacterium  termOf 

^Hdeded  at  last  in  obtaining,  already  in  the  second  generation  of  original  virus, 

B  crop  of  bacillus  and  its  Bi>ores.    With  these  I  started  several  separate  cultiva- 

,  in  which  the  germination  of  the  spores  into  delicate  bacillus,  the  swarming  stage, 

,o  &apid  multiplication  by  division^  tneir  growth  into  long,  apparently  smooth  fila- 

ents,  and,  under  sufficient  access  of  air,  the  formation  of  tho  bright  cylindrical  spores 

«ald  be  distinctly  traced.    (No  other  organisms  appeared  in  these  cultivations. )    These 

ere  again  used  to  inoculate  other  preparations  of  aqueous  humor,  and  so  on,  until  I 

icceeded  in  obtaining  considerable  quantities  of  liquid  containing  only  bacillus  and 

n)orcs.    The  last-named  animals  were  infected  with  liquid  of  tms  kind. 

eing  that  splenic  fever,  pneumo-enteritis,  and  specific  septicsmia  possess  a  great 

xity  in  anatomical  respects,  and  seeing  that  in  splenic  fever  and  pneumo-enteritis, 

materiea  marhi  is  a  definite  species  of  bacillus — ^the  difference  of  species  being  suf- 

.«ent]y  great  to  account  for  the  differences  in  the  two  diseases — we  may  with  some 

obabiUty  expect  that  also  the  third  of  the  group,  viz.,  specific  septicsemia,  is  due  to 

bacillus.    This,  however,  remains  to  be  demonstrated. 

During  a  visit  of  the  Commissioner  of  Agriculture  to  tlie  annual  fair 

;  Saint  Louis,  in  October  last,  he  had  several  interviews  with  promi- 

it  Western  stock-growers,  who  were  in  attendance  upon  and  exhibitors 

J  that  exhibition,  on  the  subject  of  the  proper  care  of  farm  animals  and 

*  the  treatment  of  the  various  diseases  incident  to  them.    These  inter- 

were  stenographically  reported,  and  that  portion  relating  to  the 

aj    5  of  swine  is  given  below.    Mr.  Kidder,  whose  hogs  had  been 

•  In  convolutions  of  filaments  the  outlines  of  these  latter  become  gradually  lost  after 
e  spores  are  formed.  The  spores  apx>ear  now  to  be  embedded  in  a  transparent  gela- 
lous  matrix.  At  the  edges  of  such  masses,  or  where  they  are  in  a  suflicieutly  thin 
yer,  the  linear  arrangement  of  the  spores  can  be  still  recognized.  But  there  is  tin- 
^btedly  a  transparent  jelly  present  in  these  masses  forming  the  ground  substance 
r  the  spores  and  fibers.  Professor  Cohn  mentions  a  similar  jelly  in  convolutions  of 
ky  bacillus.    I  entirely  ditfer  firom  Dr.  Koch  with  regard  to  the  mode  of  germination 

the  spores  of  bacillus.  Ho  states  that  it  is  not  tbe  highly  refiractive  si>ore  which 
rectly  produces  the  bacillus,  but  that  the  hyaline  gelatinous  envelope  siirroiiudin'jf 
ch  sjwro  elongates  so  as  to  form  the  bacillus,  while  the  bright  spore-matter  itself 
adually  diminishes  and  finally  disappears.  From  d  priori  reasou  it  is  impossible  to 
sume  that  this  can  be  so,  viz.,  that  tho  gelatinous  envelope  should  grow  into  the 
kciUus,  for  Cohn  proved  beyond  doubt  that  in  the  case  of  hay  bacillus  tho  spores 
orminate  even  after  having  been  exposed  to  boiling  heat.  Surely  this  gelatinous  en- 
ilopey  if  living  protoplasm,  must  become,  under  these  conditions,  deprived  of  its 
)rminatrng  power.  Direct  observations  i)rove  that  in  my  case  the  spores  possess 
iother  membrane  within  that  gelatinous  envelope,  and  during  germination  this  inner 
embrane  is  broken  at  one  pole  and  the  contents  of  the  spore  protrudes  and  git)W8  out 

the  baciUus. 
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afflicted  with  tJio  <lisoa«o  ^ciiorally  kno\ni  as  cholera,  gave  tbe  Mowing 
iloscri[)tion  oi*  it : 

I  li:ive  a  iVii'iid  who  r;ii!s  it  styo-iVvor.  which  is  wiiaowliat  similar  to  old-faslwmd 
typhus  fever.  It  is  !^cii(T:iti.Ml  wiieic  ]ai'^u  IxKlies  oi' animals  are  kept.  The  hogs  an 
n*ll'ecto4  ill  iliil'oiviit  ways ;  souu',  arc  laine  and  some  pun^  oiul  vomit.  There  in 
hardly  any  two  cases  aiik<>.  1  think  the  discaiM)  is  caused  by  an  air  pouson.  In  my 
eifortA  to  save  Ihcui,  I  would  dreucli  them  and  walk  them  around,  and  dose  them  •oo^ 
tiuK^s  wit]  I  (luiiiii)o  aud  sonic  times  with  calomel.  I  spout  $30  last  fall  (1876)  fiMrmedh 
cinos,  but  tlicv  did  no  pKxl.  I  haVe  a  farm  two  milos  distant  from  where  1  liTei  I 
drove  all  my  lio^^s  up  there  and  thoy  all  recovered  hut  one.  The  change  of  loeatin 
seemed  to  dissipate  Ihe  disease  and  my  hogs  have  not  heon  alllioted  with  it  uui. 
The  ho;;;s  romaiiied  up  there  two  months,  when  I  brought  thorn  back  to  the  home  ftm. 
During];  the  time  they  were  away  (November  and  December)  there  had  beenfreviBg 
weather,  a.ud  the  germs  of  the  disease  were  probably  frozen  out  of  the  loiL 

Another  breeder  said : 

I  doubt  if  the  genu  wiu*  in  the  soil,  as  it  is  no  doubt  an  air  poison.  Profl  8.  A.  Ibnp. 
of  Vinton,  Iowa,  president  of  the  Fine  Btock-Breedera*  Association,  asked  metJuifiul 
if  my  hogs  had  been  alllicted  with  cholera.  On  answering  that  they  hid  not^k 
desired  to  know  what  I  would  do  if  I  found  the  disease  among  my  hoss  on  myntn 
home.  1  told  him  1  should  inquire  the  cause.  I  should  inquire  if  they  nad  beeadriik* 
ing  bad  water,  or  had  been  eating  any  vegetable  matter  tnat  exhaled  poison;  MlLif 
po,  that  I  would  take  them  out  of  that  lield  and  remove  them  to  anotmsr  ptft of  ue 
farm.  If  they  had  been  feeding  on  com,  I  would  change  their  feed  to  oats.  I  wdd 
change  both  *the  feed  and  location  of  their  sleeping  apartments.  I  have  iMsn  led  to 
believe  that  the  disease  is  cauHe<l  by  swarms  of  paraaitee  in  the  aysiteiiL  or,  if  bM 
entirely  so,  it  is  greatly  aggravated  by  them.  I  would,  therefore)  in  themBt  pliflCr 
give  them  tuqtentine.  It  will  not  immediately  throw  them  in  a  atupor.  If  ft  Am 
not  work  so  as  to  carry  otf  the  excrement.  I  would  give  them  a  second  dose  with  ehv* 
coal.  This  will  al>8orb  the  mucus  aud  slime  in  the  intestinea.  The  worms  lie imQj 
knotted  up  in  hard  lum]>s  there^  and  the  tuq)entine  wiU  unknot  and  the  carlMn  abm^ 
them.  A  second  dose  of  vermiuigo  or  turpentine  will  gonerallj  carry  off  a  lacgsnB- 
ber  of  woniis  befoix)  they  rally  fi'oiu  the  stupor  caused  by  the  first  dose.  I  would  gin 
the  charcoal  to  absorb  the  mucus,  aud  if  that  did  not  eA'ect  a  cnre,  I  would  pm 
box  of  concentrated  lye  in  slops,  and  then  turpentine  to  allay  the  initammation.  Om 
box  of  concentrated  lye  is  sutilciont  for  a  barrel  of  slop,  and  one  teaspoo&flii  of  tv- 


the  beet  disinfectants  in  the  world,  and  I  sprinkle  the  hogs  and  i>en  with  itoott* 
week. 

Dr.  Stetson,  of  Illinois,  was  at  my  house  in  Febmaiy.  He  is  the  most  BacosMfida 
his  treatment  of  this  disease  of  any  man  I  know.  Uo  says  a  man  can  cany  the  diMii 
on  his  feet  from  one  pen  to  another.  It  breaks  out  in  large  bodies  of  hogs  and  mm 
bi^comc^s  contagious.  Tlu;  hmger  it  runs  the  more  eontai^ons  it  becomes,  Just  as  fr*H> 
rage  and  s])read  among  the  lower  classc>s.  It  is  a  rare  thing  to  hear  of  typhus  frvtf  ■ 
the  houses  of  the  upper  circles  until  after  it  ha^  iKicome  contagious. 

I  always  go  out  in  the  moniings  and  look  after  my  own  hogs.     If  one  is  '^ 

look  hini  ux>,  and  if  he  has  the  it^ast  symptom  of  sickness,  I  &  not  wait  nr.....  ^ 
down ;  I  take  it  in  tiint>,  and  give  the  animal  simple  remotlics,  such  as  you  wi 
a  child.    If  it  is  const  ij):!  tod,  1  give  medicine  to  open  its  bowels.    When  a  hog. 
in  the  morning  it  always,  if  well,  evacuates  its  Ik)wc1s.    If  there  is  any  ini        n™- 

ho  animal  is  constipated,  and  tht;  exei'ement  consists  of  round  black  htau*  Mi^ 
together.    If  it  is  well.  tli(^  evacuation  is  mealy  and  mushy ;  on  the  other  hand,  it  as* 

iists  of  round,  hard,  dry  1  tails.    Then  a  change  of  diet  is  necessary,  as  is  also  B0iMdn8| 

.o  loosen  the  aninial!s  bowels. 

Mr.  L.  M.  Boniia:^  said  : 

My  experience  has  been  similar,  though  wo  have  not  been  troubled  with  chokniB 
'.ir  iieighborliood.  Our  h(>gs  seem  to  sull'er  more  from  colds  than  any  other  rliai^ 
liiimals.  This  is,  ])erha]»s,  b<'eauso  Ihey  ait)  thin-hairod.  I  was  fatt44iing  :  r**^ 
lead  last  year,  and  on  my  n^tiuu  fnnu  tJie  Oeuteiminl  a  cold  sleet-storm  t. 
Vhile  on  liiy  way  h(»me  I  said  to  my  sou,  **  1  will  find  half  the  hogs  out  of  fix  ««<»* 
^^t  home.-'  *  I  had  left  tlit-m  in  a  elov(>r-iieId,  not  exiN^ting  a  storm  so  early  as  Oct^liA 
ye  had  a  freezing,  sleety  stonii,  and  I  found  ever>'  pig  ailing  like  people  withe 
isked  tlie  man  what  was  the  matter  with  the  pigs,  bnt  ho  said  he  had  not;  «■«< 
."»-^.l>"ijr  iixnisua^      They  «oi«7ned  to  eat  all  right,  but  I  could  discover  that       j  -■• 
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etiling — showing  Bymptoms  of  cold ;  and  I  went  to  work  that  evening  and  gave  them 
Laxative  bran  mash,  and  the  next  ovouiug  I  repeated  it.  I  then  gave  them  some  cop- 
peras, salt,  and  ashes ;  all  worm-destrovers.  I  mixed  a  hucketml  of  salt  to  a  x>onnd 
of  copperas.  When  I  can  get  charcoal  I  place  it  where  my  hogs  will  have  free  access 
to  it. 

Another  breeder  said: 

I  have  nsed  as  a  remedy  for  this  disease  three  bushels  of  ashes,  one-half  bushel  of 
slaked  lime,  one-half  bushel  of  salt,  ton  pounds  of  copperas,  and  two  or  throe  pounds 
of  bran.  I  mix  this  dry  and  put  it  in  a  trough.  You  would  be  astonished  to  see  how 
oh  they  will  eat  of  it.  If  a  hog  is  sick  he  will  quit  his  ordinary  feed  and  go  straight 
w  it,  showing  that  he  seems  to  crave  some  kind  of  mineral.  It  is  good  for  fattttung 
hogs  and  makes  the  skin  glossy. 

Mr.  BoNHAM  said : 

If  anything  is  the  matter  with  any  one  of  my  hogs,  I  take  him  out  of  the  herd,  where 
I  can  note  the  symptoms  and  the  frequency  of  them ;  and  as  long  as  he  is  feverish  I 
keep  him  away  from  the  rest.  A  neighbor  of  mine  had  the  intestines  of  some  of  his 
diseased  hogs  examined,  and  found  them  infested  with  parasites.  The  disease,  I  think, 
is  the  result  of  a  cold,  which  is  soon  followed  by  a  cough,  thumps,  and  indications  of 
fever.  That  has  been  my  experience.  The  lungs,  when  the  disease  is  far  advanced, 
are  filled  with  a  mucus  matter.  During  the  eany  stases  there  is  an  imtated  condi- 
tion of  the  lungs.  When  a  hog  has  the  uinmps  he  will  lie  quietly  in  the  stye,  but  I  do 
not  think  this  Is  oansed  by  a  mstention  of  the  stomach. 

Mr.  Clabk  said: 

Ttofeeaot  Enapp  gives  it  as  bis  opinion  that  this  inactive  condition  of  the  animal  is 
a  prime  cause  of  mmgestion.  My  own  experience  is  that  my  best  pig  which  lies  in  the 
pen  is  the  first  to  have  the  thumps. 

Mr.  BoNHAM  said : 

I  think  his  lyine  in  the  pen  is  an  indication  that  he  is  out  of  fix.  If  we  will  watch 
his  condition  car^illy  we  will  notice,  two  or  three  weeks  before  the  thumps  come  on. 
that  he  has  had  a  cold.  If  the  animal  eats  heartily  every  day  and  takes  cold,  he  will 
lose  his  appetite.  On  the  first  symptoms  of  a  cold,  thcrenve,  he  should  have  a  change 
of  feed.  I  have  never  had  any  trouble  with  the  thumps  when  I  have  followed  this 
treatment.  A  host  afflicted  with  the  thumps  is  generally  constipated,  and  the  first 
thing  I  try  to  do  is  to  bring  about  an  action  of  the  bowels.  I  have  tried  iiuoctions, 
bat  with  not  very  satisfactory  results.  The  animal  may  recover  fix>m  an  attack  of  this 
disease,  but  it  will  not  have  good  |[rowth  for  £h>m  four  to  six  weeks,  and  will  have  to 
be  fed  carefully  in  order  to  bring  it  up  to  the  standard.  The  well  ones  will  get  the 
lion's  share,  while  the  weaker  ones  will  be  crowded  back. 

I  do  not  think  that  thumps  is  transferable  or  contagions,  but  I  am  of  the  opinion  that 
cholera  is.  As  an  example,  I  will  state  what  occurred  to  a  gentleman  living  seven  miles 
east  of  me,  who  lost  eighly  hogs  with  this  disease.  His  next  iieighboi-'s  herd  was 
afflicted  with  the  disease.  I>r.  Homer,  of  Ohio,  told  me  that  he  went  to  examine  this 
herd  and  asked  all  the  questions  he  could  think  of  in  order  to  ascertain  the  origin  of 
the  disease.  Amon^  other  things  he  wanted  to  know  was  whether  these  hogs  haa  ever 
come  in  contact  with  other  hogs.  He  was  told  that  they  had  not,  but  his  little  son 
said :  *^  Father,  don't  you  remember  there  was  a  shoat  from  so-and-so's  farm  that  got 
into  our  herd  eight  or  ten  days  agof  The  man  denied  anything  of  the  kind,  but  the 
doctor  traced  the  matter  up,  and  found  that  the  shoat  came  from  the  farm  where 
eighty  hogs  had  been  lost. 

]VIr.  Ejddeb  said : 

It  often  happens  that  hogs  that  die  of  disease  are  buried  so  lightly  that  the  dogs  have 
no  difficulty  ill  digging  them  up.  They  will  take  a  piece  of  the  carcass  and  carry  it 
into  a  ticld  where  a  herd  of  hogs  are  confined,  and  thus  communicate  the  disease  to 
them. 

31  r.  Bonham  said  that  for  that  reason,  whenever  a  hog  dies  on  his  farm,  he  bums  the 
carcass. 
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COEEESPONDENCE  SHOWES^G  THE  GENEEAIj  PKEVALHJCE 

OF  DISEASES  AMONG  SWINE. 

ALABAMA. 

Mr.  George  C.  McWhorter,  Chickasaw,  Colbert  county,  says : 

I  send  you  in  alcohol,  by  to-day's  mail,  a  number  of  worms  taken  £rom  the  longs  and 
intestines  of  hogs  that  died  dnring  the  epidemio  last  summer.  This  disease  was  called 
cholera  by  farmers  in  this  yicinity ;  a  term,  by  the  'way,  which  is  here  used  to  cover 
"  all  the  ills  that  hogs  are  heir  to."  These  worms  are  m>m  two  diffeient  hogB,semi! 
miles  apart,  and  show  the  identity  of  the  trouble.  The  small  worms  are  frraa  the  ali- 
mentary canal ;  the  larger  ones  mostly  from  the  lungs,  although  nearly  all  the  tiana 
were  to  some  extent  in fested  with  them.  I  found  the  bowels  constipatea,  notwitlutaDd- 
ing  the  name  applied  to  the  disease,  and  filled  with  impacted  feces.  Mixed  with  the 
fecal  matter  and  adhering  to  the  walls  of  the  canal  were  myriads  of  the  small  voraa. 
I  saw  no  large  wonns  in  the  bowels.  There  were  numbers  of  small  inflamed  pointt 
along  the  inner  surface  of  the  bowels,  but  no  large  patches  of  inflammation.  Fttftn- 
tlons  were  perhaps  made  at  these  points. 

The  hogs  had  been  troubled  with  persistent  cough,  which  led  me  to  A^^mwia  the 
lungs  carefully.  Here  were  found  ^at  patches  of  inflammation,  and  the  laiiger  woms 
wero  very  numerous.  The  lung  tissue  in  places  was  entirely  broken  down  and  the 
soimder  portions  liddled  with  worms.  Next  to  the  Itmm  and  bowels  the  liver  safiRd 
most.  The  worms  here  were  also  larger  than  those  in  uie  bowols,  from  which  1  isfo 
that  the  worm,  after  being  hatched  in  the  bowel,  i>crforates  it  and  penetrates  the  other 
tissues.  Some  fattening  hogs  recently  killed  show  worms  in  the  liver :  Unt  as  the  bogs 
seemed  tolerably  healthy,  with  sound  Itmgs,  I  doubt  their  identity  with  the  onetseDt 
you. 

From  what  I  have  seen  of  the  disease  I  make  the  following  dednetions : 

1.  The  worms  are  hatched  in  the  bowels. 

2.  They  must  bo  destroyed  before  they  leave  the  bowels. 

3.  When  the  lung  is  perforated  treatment  is  unavailing. 

4.  Almost  all  cases  let  alone  prove  fatal. 

Treatment  should  bo  foimded  on  these  principles.  I  recommended  calomel  voA 
arsenic  to  a  number  of  farmers.  Many  hogs  Just  taken  recovered  under  this  treatmaiti 
but  nearly  all  the  old  cases  died. 

Mr.  John  Powers,  Eutledge,  Crenshaw  county,  says : 

Hog-cholera,  as  it  is  generally  known  in  this  vicinity,  prevails  move  or  less  ereij 
year.  When  attacked,  the  patient  begins  to  droop,  holds  down  its  head,  and  is  ism- 
ferent  to  eating  or  drinking.  They  seem  to  be  afiected  with  a  kind  of  dysentery,  witk 
frequent  small  evacuations.  The  surface  is  worm,  and  there  are  occasional  qniTcrinp 
of  the  fle^.  Occasionally  they  die  almost  instantly.  PaaUmoriem  examinations  deai^ 
show  that  indigestion  prevails. 

The  fatality  is  about  50  per  cent,  of  those  attacked.  Generally  three-fonrtha  of  a 
herd  will  be  taken,  while  the  remainder  will  continue  perfectly  healthy.  Of  tbo* 
that  overcome  the  disease,  about  50  per  cent,  regain  their  c^ginal  health ;  theTemaia- 
der  are  hard  to  fatten.  I  have  never  known  a  hog  to  die  fioui  thesocond  attack.  Tha 
disease  i>revails  at  any  season  of  the  year.  Its  fatality  is  greater  among  fat  hp, 
especially  among  thost;  fed  on  com. 

The  treatment  is  varied,  but  it  is  generally  conceded  that  a  small  amount  of  alkali 
s  the  most  eilicacious,  both  as  a  reiuody  and  as  a  preventive.  A  small  amount  of  pol- 
ish or  concentrated  lye  is  usimI  by  those  who  i)rofeart  to  treat  it  with  any  degree  rf 
lUccess.  Wo  Koiiictiincs  nt^v.  asnfotida  a.s  a  ]>reventive  with  success,  but  it  is  pezfeetly 
iseless  as  a  remedy.  Corn-freding  will  not  do ;  it  will  kill  in  nine  cases  out  of  un. 
The  hogs  should  bo  penned  with  shelter,  free  from  dust,  and  sparingly  fed  on  any  esnlj' 
dgestiblo  food.  Whenever  it  is  discovered  that  the  animal  has  a  desire  to  eat,  be 
ertain  not  to  give  it  enoujrli  to  satisfy  it.  Let  it  bo  kept  hungry,  not  starred,  hot 
•  ^^owed  about  one-fourth  the  usual  feed. 

Fresh  pine  tar  is  good,  both  as  a  preventive  and  as  a  remedy,  but  it  should  be  giwa 
n  small  quantities.  Sulphur  does  harm,  and  copperas  will  ruin  the  teeth  in  aftv 
tays.  Soda  acts  well.  They  require  no  external  applications  unless  lousy.  AhWf 
\og  with  the  cholera  would  die  it'  not  cleansed.  With  the  first  treatment  use  sUc^iH 
lerseveringly  but  sparingly,  and  the  result  will  be  25  per  cent,  saved.  Donot^ve 
inleas  it  is  ground. 

P.  D.  Bowles,  Everjjfieeii,  Conecuh  county,  says : 

'disease  known  as  hog-cholera  is  characterized  first  by  the  «»<wi^l  rafiuiDffti 
..  /^inpnttt»<i  ^ith  uiitriit  diiMr'^H^  aud  sloepiuess,  which  oontinim  to Incmiienw 
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day  to  day,  the  hog  all  the  time  roftiBiiig  to  eat  and  hiding  under  the  straw  in  his  bed, 
where  he  remains  for  hours  unless  driven  out.  The  feet  refuse  to  perform  their  ordi- 
narv  function  of  locomotion,  and  the  animal  limps  or  hobbles  about  as  if  there  was  a 
naif  in  each  foot,  back  bowed,  skin  red,  and  after  three  or  four  days  looks  as  if  blistered ; 
in  fact  the  hair  and  skin  finally  all  peel  off  of  those  that  recover,  leaving  the  animal 
almost  nude.  They  eat  very  Uttle  for  some  days,  but  drink  water  in  great  quantities, 
and  have  copious  discharges  of  urine,  sometimes  as  much  as  a  half  gallon  at  a  time ; 
bowels  costive.  I  do  not  recollect  of  seeing  or  hearing  of  a  case  of  diarrhea  or  laxity 
of  the  bowels.  The  hog  continues  to  decline,  and  either  dies  within  from  five  to  seven 
days  or  begins  to  eat  and  gets  better. 

The  disease  has  prevailed  in  every  township  in  this  county  to  a  ^eater  or  less  ex- 
tent during  the  past  twelve  months.  It  commences  in  the  early  spnng  and  continues 
until  late  in  the  fall.  It  is  generally  more  fatal  among  small  pigs  than  among  older 
hogs.  I  know  one  farmer  who  has  prevented  the  malady  fix)m  getting  into  his  herd 
by  giving  "stock  powders"  two  or  three  times  a  week  in  slops  or  meal.  Although 
living  in  sight  of  his  neighbor  whose  hogs  died  of  the  disease,  his  escaped.  I  was 
ticking  with  another  (No.  S)  a  few  days  ago,  who  said  he  had  several  pigs  which  he 
had  kept  penned  up  and  fed  on  com  and  slop,  and  that  every  one  had  died.  Some 
man  near  by  had  a  large  number  running  in  the  woods,  which  were  frequently  turned 
in  with  those  confined,  but  not  one  of  them  took  the  cnolera.  No.  3  had  several  pigs, 
adl  of  which  showed  symptoms  of  cholera.  He  gave  them  a  teaspoonful  of  spirits  of 
turpentine  in  bran  slop,  and  every  one  recovered.  No.  4  has  allowed  all  his  hogs  to 
run  at  large  in  the  swamps,  feeding  a  little  com  at  times  to  keep  them  gentle.  Not 
one  has  b^n  diseased.  Upion  general  inquiry  over  the  country  I  am  prepared  to  sav 
that  all  hogs  that  are  allowed  to  bed  in  the  woods  and  have  free  and  large  walks  will 
escape  the  disease.    Let  him  "  root  or  die  "  and  you  will  have  no  more  hog-cholera. 

Mr.  W.  P.  Jack,  Eussellville,  Franklin  comity,  says : 

Candor  compels  me  to  state  that  as  yet  I  think  there  is  very  little  real  information 
possessed  in  this  county  on  the  subject  of  ho^-cholera,  which  appears  to  be  the  main 
oisease  affecting  farm  animals.  So  far  as  my  inlbrmation  goes,  there  has  been  no  cure 
discovered  for  the  disease.  It  is  certain,  however,  that  hogs  can  be  kept  healthy  by 
usin^  preventives.  In  my  own  experience  I  find  that  when  I  use  them  I  lose  no  hogs, 
but  if  neglected  they  are  apt  to  sicken  and  die.  The  preventives  which  I  have  found 
most  effective  are  such  as  will  keep  the  lice  off  them  and  expel  the  worms  from  the 
intestines.  According  to  my  theory  they  are  the  main  cause  or  what  is  known  as  hog- 
cholera.  I  have  used  tar  in  early  spring,  both  internally  and  externally,  as  a  prevent- 
ive with  unfailing  success.  Pine  seems  to  be  a  natural  medicine  for  hogs.  In  the 
mountains  they  hunt  for  pine  roots  and  eat  them  freely.  Many  men  who  reside  in  the 
mountains  have  told  me  tnat  they  never  had  a  case  of  hog-cholera,  and  they  attribute 
the  escape  of  their  hogs  to  the  &ct  of  their  eating  pine  roots.  Poke-root  is  another 
natural  medicine  for  hogs ;  they  root  for  and  eat  it  freely.  It  should  be  boiled  with 
their  slop.  Sour  slop  is  also  a  preventii^e.  This  should  be  mixed  with  charcoal.  Fre- 
quent salting  is  indispensable.  Copperas  is  also  good  as  a  vermifuge,  and  bluestone 
IB  likewise  a  fine  remedy  as  a  preventive. 

An  experienced  farmer  told  me  that  last  autumn,  after  he  had  lost  sixty  head  of 
hogs  by  cholera,  he  had  a  very  sick  one  which  refused  food  of  any  kind.  He  finaUy 
gave  it  peach-tree  leaves,  which  it  ate ;  he  then  gave  them  to  the  rest  of  his  flock,  and 
aid  not  nave  another  sick  hog. 

Dr.  Frank  Prince,  Jonesborough,  Jefferson  county,  says : 

There  is  a  disease  prevalent  here  among  hogs  which  for  years  has  been  known  as 
cholera,  but  which  snould  more  properly  be  termed  measles.  The  first  symptom  that 
manifests  itself,  on  close  scrutiny,  is  seen  in  the  hog  walking  on  its  toes,  and  not  upon 
the  entire  foot.  But  for  some  time  previous  to  this  the  hog  has  been  affected,  and  this 
18  the  result  of  contraction  of  the  intercostal  and  abdominal  muscles.  There  exists  a 
latent  inflammation  of  the  parenchyma  of  the  lun^  and  cutaneous  or  supeificial 
fascia,  which  causes  the  hog  to  contract  the  muscles  for  relief;  hence  he  pitches  on  his 
toes.  He  has  been  having  levers  several  days,  as  is  manifest  by  dullness  and  stupid- 
ity, indisposition  to  play,  the  head  bowed  with  the  nose  close  to  the  ground,  and  a  thin, 
viscid  mucus  droppmg  firom  the  mouth.  Now  examined,  the  mouth  will  be  found 
inflamed,  an  eruption  is  visible  in  and  around  the  throat,  and  the  appetite  is  fast  fail- 
ing. A  slight  cough  has  set  in,  accompanied  with  occasional  vomiting.  The  eruption 
soon  fastens  itself  upon  the  entire  alimentary  tract,  so  that  the  stools  soon  become 
thin,  purulent,  and  bloody.  Great  emaciation  supervenes,  and  the  hog  staggers  in 
walking.  Purulent  matter  and  blood  are  sometimes  passed  off  by  the  animal.  I%e  hair 
begins  to  faU  off  as  the  hog  becomes  more  and  more  emaciated,  and  a  smaU  miliary 
nuption  is  to  be  seen  aU  over  the  skin.  Without  relief  he  wiU  soon  die.  Sometimes 
he  dies  much  earlier  in  the  attack,  which  is  caused  by  this  purulent  matter  entering 
the  blood,  by  which  means  it  is  conveyed  to  the  heart  and  brain,  and  cauaes  the  animal 
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to  tarn  round  in  a  circle  until  It  drone  dead.  Could  thia  emptlon  be  thrown  out  ii 
the  commoncemcnt  of  the  attack,  ami  the  hog  kept  for  one  "week  in  a  dr^  honaeirhin 
there  is  no  diiHt,  lie  would  soon  recuperate.  But  where  measles  is  oomplioated  with  a 
inflammation  of  the  bowels  or  lungs,  with  the  osuol  ezi>osare  to  which  all  hogs  an 
Bubjectf  (Icalli  is  almost  inevitable.  Uogs  that  are  taken  up  and  pttit  early  on  ticM* 
moiit  arc  u[>t  to  recover,  or  at  least  the  mortality  is  not  so  ^reat. 

There  arn  almost  as  many  ways  for  the  treatment  of  this  disease  as  there  are  section 
of  country  in  which  it  occurs.  One  old  and  successfVil  farmer  told  me  that  he  alwtji 
kept  slo]»s  for  his  hogs  made  of  com  or  meal  boiled  with  ashes  or  ]N>ke-root,  andtlut 
he  rarely  if  ever  lost  a  hog.  Another  stated  that  he  used  ashes,  salt,  copperas,  and  sol- 
])hur  with  gi'ent  succchh.  The  great  secret  in  all  this  treatment  is  the  alkali  ihiiis 
used.  When  this  is  administered  in  time  it  acts  as  an  alterative,  contmls  theiran^ 
tions  of  the  mucus  coat  of  the  intcstmes,  stimulates  the  absorhent«,  sets  up  a  h«ihbr 
action  in  the  lymphatics,  causes  the  skui  to  assume  a  healthy  function  or  action,  uil 
the  disease  soon  diHa]>i>ears.  So  you  see  every  one  has  his  remedy  so  convenient  tbi 
there  is  no  necessity  of  gomg  from  home  to  obtain  it.  It  consists  in  the  iiroperoaec/ 
good  wood-ashes  and  salt. 

Mr.  P.  T.  Graves,  Barkville,  Lowndes  county,  says: 

All  kinds  of  fann  animals,  with  the  exception  of  hogs^  have  been  healthy  dnzxngthi 
past  few  years.  Hogs  have  been  afiected  more  or  leas  fatally  each  year  ibr  some  yon 
past  with  a  disease  known  as  cholera.  The  diseaae  manifests  vanons  ^ympt4imi,tte 
most  fatal  of  which  is  purging.  The  excrement  of  the  hogs  aflfeoted  in  this  wayiirf 
a  greenish  color  and  starchy  consistency.  No  settled  conoTnsiou  has  been  leacbBd  h 
to  the  cause  of  this  malady,  nor  has  a  remedy  been  foond.  Two  points,  howeyer.  Ma 
to  have  been  conclusively  determined,  viz :  First,  that  the  disease  oommeheei  indiq^ 
warm  weather,  diuring  a  favorable  season  for  vegetable  growth  andfungoidfonnatim 
The  hogs  feed  greedily  on  growing  vegetation,  with  us  mostly  on  cotton,  and  if  aUmnd 
all  they  will  eat  the  result  is  invariably  disease.  It  is  thought  that  atmospbezie  as- 
ditions  have  considerable  intiucnce  in  producing  disease.  Seoond*  we  find  that  htp 
taken  from  a  ran«re  where  the  disease  has  been  deTelojted,  bat  uiowinsr  no  BgDi  tf 
infection  thcniselvi«,  if  confined  on  dry  ground  and  fed  dry  food  they  will  esemAi 
disease.  But  a  clearly  marked  case  of  hog-cholera  is  contagions,  and  the  diaeaaeuodi 
be  so  troat^'d.  Those  that  have  been  so  afteoted  should  never  be  used  as  fareed0V>-> 
the  taint  will  b4^  inipart43d  to  the  oftspring.  There  are  many'  remedies,  so  callad 
caution  and  preventive  measures  will  be  foimd  the  most  prontable. 

Mr.  John  Hebzleb,  Huntsvilley  Madison  county,  says : 

In  August  last  a  disease  made  its  appearance  here  among  hon,  and  by  Dent 
about  all  that  were  afiected  had  died.    Up  to  that  time  mine  hMremained  oon 
tively  healthy,  ami  none  of  them  had  died.    I  had  about  one  hundred  and  forty  »*« 
and  they  were  running  in  a  plowed  field  containing  about  one  acre  to  each  bo^ 
noticed  that  they  kept  themselves  well  rooted  into  the  ground  and  laid  a  good  deiltf 
the  time  on  their  l>ellies.    Before  sowing  the  field  to  whoact  I  removed  thsm,  H^ii 
about  a  month  thereafter  they  began  to  me.    I  lost  about  all  those  that  ^^  aoeeati 
the  barn-yard  and  slept  in  hot  places.    I  penned  seventy-five  head  in  a  plomd  U 
containing  about  one  acre  of  ground,  and  in  March  and  ApriL  after  the  lot  hidl 
hard  and  dry,  they  all  <lied  but  ten.    I  think  they  were  affected  with  typhoit' 
and  iullamniation  of  the  bowels.    Some  few  would  become  lean  and  wonldU 
a  long  time;  but  as  a  general  thing  they  died  during  the  night,  althongfa  thrj  «•«• 
apparently  in  a  healthy  condition  the  evening  previous.    Some  few  got  welL    AaoD| 
those  that  recovered  were  some  that  I  fed  ou  warm  blood  from  tiie  slanghter^flH^ 
iftcr  I  turned  them  out  into  the  woods  and  swamps  they  entirely  recovered. 

ABKAIYSAS. 

Dr.  C.  M.  Norwood,  Bluff  City,  Nevada  county,  says : 

All  aniniuls,  except  hogs,  have  been  remarkably  healthy  for  several  yeots  past  ii 
.his  section  of  counii'y.    AVe  have  had  a  disease  prevailing  among  swme  whidi  l» 
iroved  vtrry  fatal  to  iiinetecn-twentioths  of  those  that  have  been  affiected.    Thf 
^ase  him  been  called  **  hog-cholcra''  among  farmers ;  but  firom  observation  aod 
>uve8ti«{ation  I  am  led  to  ebnolude  that  cholera  is  a  misnomer.    From  the        i  a 
iieut  symptoms,  1  cousider  it  to  bo  a  lung  diaoase  altogether.    The  gympti 

;re:it  depr(>ssion,  followed  by  languor  and  indiapositiou  to  move  about  m.  %     - ^  i^- 

jr  live  days.    Sec(md,  a  slight,  dry  cough,  attended  with  intense  fbbiile  »^ 
aid  drynctM  of  skin.    At  this  stage  there  is  complete  loss  of  appetite,  and  trr 
audible  in  the  thoracic  region.    In  tlua  form  ox  the  disease  death  ensoesab 
•inth  day.    Foit-moricm  investigation  reveala  the  atomaoh,  bowels^  liver.  Bpl<^«- 
afl.ncr«ms'  healthy,  but  the  Itmg  hepatLnedi  the  aix^veaiolaa  filled  withmi^iiiiio-] 
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nfiltration  from  the  cellular  tissao  of  the  luDgn.  reveallnK  the  fact  clearly  that  there 
laH  been  great  and  clestnictixe  iiiHaminatiou  of  the  InngB.  We  uuist,  therefore,  con- 
clude from  the  Hymptoms  ami  pathological  anatomy  i*evealiMl  by  this  examination  that 
,t  ia  pneujuonitia  of  an  acute  form.  We  have  noticed  some  Iiogs  that  ate  heartily  and 
ipx>cared  perfectly  healthy  in  t  he  evening,  and  the  next  moniing  were  foimd  dead.  On 
^st -mortem  examination  this  chvsH  of  animals  revealed  congestion  of  the  lungs,  oxtrav- 
iKatiou  of  l)l(H)d  into  the  air- vesicles  to  so  great  an  extent  as  to  letMcn  the  caliber  by 
Luliltratii»u.  prtHlucing  death  by  asphyxia  or  straugnlation.  I  consider  this  the  most 
violent  ana  nemicious  form  of  thin  limg  dise^isi). 

Another  cia^s  of  subjects  are  those  that  recover  finally.  I  consider  this  to  be  the 
Acute  form,  tt^nninating  in  a  typhoid  form.  The  duration  of  this  type  of  the  disease 
is  from  alK)ut  ninety  to  one  hundred  and  fifty  days.  Generally,  when  the  disease 
nssunies  the  typhoid  form,  there  is  some  imrging  from  the  bowels,  and  this  symptom, 
[  prc»unu^,  has  led  many  to  give  it  the  name  of  ^^ cholera.'^  I  consider  it  altogether  a 
lung  disorder,  us  it  presents  itself  in  this  locality,  and  a  iiroper  study  of  the  disease 
would  no  doubt  r.(»nvince  many  that  they  aie  laboring  in  error  in  their  diagnosis  of 
this  fatal  <and  malignant  malady. 

As  t-o  titmtment,  none  has  ever  been  adopted  that  has  proven  satisfactory.  A  multi- 
plicity of  remedies  have  been  used  by  the  farmers,  but  all  have  si^pally  fSailed.  The 
only  remedy  I  can  give  that  I  consider  at  all  reliable  is  twenty  grains  of  calomel  and 
one  and  one-half  grains  of  tartar-emetic  mixed  and  given  every  other  day  during  the 
febrile  excitement.  After  the  fever  has  subsided  give  nourishment  freely,  snohas  slop 
from  the  kitchen,  cooked  vegetables  from  the  garden,  mush  Tcom),  &o. 

Ab  to  the  prophylactic  treatment,  I  know  oi  none.  I  think  the  poison  producing  the 
disease  floats  in  the  atmosphere,  and  that  it  i»  not  produced  from  any  local  cause.  The 
best  preventive  that  presents  itself  to  my  mind  is  to  move  the  herd  to  some  thick  forest 
lA  eoon  as  the  iirst  symptoms  of  the  disease  are  observed,  and  not  allow  them  to  ran  in 
fields  or  around  the  farm. 

Dr.  J.  M.  Johnson,  Locksbur^,  Sevier  county,  says : 

As  a  physician  I  have  been  engaged  in  the  x)ractice  of  medicine  in  all  its  branches 
for  the  last  twenty  years.  I  have  also  had  a  fann,  and  have  given  a  good  deal  of  atten- 
tion to  stock-raising  upon  a  small  scale.  As  to  the  names  given  to  the  diseases  aflfect- 
ing  our  farm  animals,  they  are  generally  so  far  established  that,  whether  suitable  or 
not,  it  would  be  hard  to  change  and  eradicate  them  from  the  minds  of  the  people. 
Horses,  cattle,  and  sheep  here,  according  to  my  observation,  are  comparatively  healtny, 
although,  like  all  mortal  creatures,  they  are  subject  to  diseiuse  and  premature  death. 
For  an  animal  occasionally  to  become  disease<l,  sicken,  and  die  is  something  we  naturally 
expect ;  but  what  alarms  us  most  are  the  destnictive  epidemics  which,  for  the  past 
twenty  years,  are  existing  somewhere  at  all  times,  killing  oiu*  useful  and  indispensable 
mimals,  as  well  as  oiu*  much-relished  and  protitable  fowls.  Hogs  and  poultry  here 
leem  to  suffer  most  from  the  ravages  of  disease. 

Hog-cholera,  meningitis  or  staggers,  quinsy,  and  mange  are  by  far  the  most  common 
diseases  among  swine.  The  symj^toms  of  cholera  are :  The  hog  is  obviously  sick,  mopes 
about  and  lies  down  most  of  the  time,  occasionally  vomits  or  tries  to  do  so,  eats  but 
little  or  none  at  all.  In  a  day  or  two  it  will  perhaps  have  superadded  a  profUse  diar- 
rhea. If  the  disease  runs  a  regular  course,  t  he  animal  will  cent  iiiiie  to  vomit  and  purge 
until  the  alimentary  canal  is  emptied  of  all  its  feculent  or  sul)8tnntial  content^  fol- 
lowed by  watery  or  serous  and  sometimes  blowly  operations,  with  cramping  or  the 
muscles  and  particularly  of  the  bowels.  When  all  the  above-described  symptoms  are 
Been,  the  complaint  hiis  rcache4  its  second  stage,  and  is  in  its  height  or  at  its  acme  of 
apparent  force.  Here,  if  it  does  not  yield  to  the  efforts  of  nature  with  the  aid  of  reme- 
dies, the  hog  will  pass  into  the  last  or  declining  6t<')ge.  If  the  disease  yields,  the 
animal  will  continue  warm,  and  all  the  symptoms  will  begin  to  moderate.  If  not,  it 
will  go  into  collapse,  become  cold,  or  nearly  so,  continue  to  strain  and  cramp  and 
utter  low  grunts,  and  sometimes  will  even  shriek  with  pain.  The  duration  of  the  dis- 
ease is  a  go(»d  deal  owing  to  its  severity.  Generally,  it  lastfl  from  one  to  four  days. 
All  cases  that  i-esult  in  death  do  not  niu  the  same  coiurse.  Sometimes  all  of  the  above 
symptons  are  not  present.  Some  epidemic  symptoms  are  milder  than  othei-s,  but  all 
seem  to  be  malignant,  for  nearly"  all  the  hogs  die  that  take  it  if  left  alone.  The  same 
epidemic  is  not  equally  severe  in  different  cases.  SSome times  the  attack  is  so  violent 
tnat  the  animal  is  in  the  last  stage  ij*om  the  outset,  or  it  may  die  from  nervous  proa- 
tration  with  no  reaction,  vomiting,  or  purging. 

Tlie  diagnosis  can  easily  be  determined  by  the  symptoms  when  they  are  all  present, 
especially  if  the  hogs  are  in  living  order,  and  the  weather  is  warm;  for,  according  to 
my  observation,  the  disease  prevails  almost  entirely  during  the  summer  mouths.  Of 
the  causes  of  the  disease  I  can  say  but  little,  because  they  are  not  xn^rfectly  known ; 
bnt  we  know  that  hog  cholera  is  epidemic,  and  that  it  is  a  poison,  very  irritating  in 
its  action  upon  the  stomach  and  bowels ;  that  it  has  a  preference  for  localities,  and 
prevails  more  generally  upon  the  borders  and  in  low  bottoms  than  upon  lands  thftt 
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Iiave  beon  previonsly  overflowed.  That  it  is  also  conta^ons  tto  have  aome  good  r»> 
sons  to  believe.  One  thius  I  do  positively  know — ^that  tnere  are  8ome  poweiral  prolb' 
posing  causes  that  can,  I  oclieve,  bo  almost  or  entirely  preventdcL  I  will  leave  tin 
point  for  more  time  and  evidence,  as  I  can  only  liiut  at  the  subject  genenllf  a 
l^resent. 

Fortunately  this  disease,  though  very  fatal  and  destnictlvo,  often  readily  yields  (o 
proper  treatment  when  administered  in  time.  (By  far  the  best  plan  is  the  preventin 
treatment,  which  is  comparatively  cheap.)  The  lollowiDg  pTesciiption  will  be  fonod 
valuable :  One  quart  pure  alcoholic  tincture  of  camphor,  one-fourth  pound  each  of  pre- 
pared chalk  and  Hydrastis  canadensis^  one  pint  of  tincture  of  catechu,  and  one-half  pint 
of  laudanum.  To  administer  this  prescription,  lay  the  hog  on  its  back,  place  a  iddi 
transversely  between  the  jaw-teeth,  and  jwur  down  one  ounce  of  the  mixture  onw 
every  two  or  throe  hours.  If  the  tii'st  and  second  doses  do  no  good,  it  is  almost  need- 
less to  persevere.  The  mixture  should  bo  well  sliakcn  before  using.  There  may  l>e 
other  indications  that  could  bo  met  by  pi-oper  medicines,  but  gener^y  if  the  abore 
fails  wo  may  as  well  let  the  hogs  go. 

If  wo  carefully  examine  a  hog  that  has  died  of  cholera  we  will  find  the  liver  and 
kidneys  diseased.  The  coatinj^s  of  the  stomach  and  bowels  will  also  be  fomid  jam 
or  less  inllnmed  from  great  irritation.  Wo  may  also  find  patches  of  ulceration,  witli 
wonns  imbedded  about  the  kidneys  and  mesenteric  glands.  During  the  prcvalennof 
epidemics  some  hogs  may  escape  the  disease,  whilo  others  may  have  it  in  a  mildfom. 

Some  years  ago  I  saw  a  preventive  advertised  in  a  Tennessee  jmper,  which  I  adoplHl 
in  part,  as  there  were  some  incompatibles  in  it,  and  I  have  found  it  a  complete  pl^ 
ventivo  not  only  of  cholera,  but  ot  all  other  diseases  alTectin^  swine.  It  actsgvnttr 
and  mildly  on  the  liver  and  keeps  it  healthy;  in  a  word,  it  is  tonic^  dioretic,  altcn- 
tive,  and  anthelmintic  in  its  action.  It  is  composed  of  the  following  ingredienti:  To 
one  gallon  of  tar  add  four  ounces  of  calomel,  one-half  pound  of  coppezas,  and  oiu4iIf 

f^ound  of  golden  seal.  Stir  the  ingreilients  well,  and  with  a  wooden  paddle  spmd  it 
ightly  u]>on  an  ear  of  com,  and  |<:ivo  one  ear  to  each  hog  or  shoat  once  eveiy  tim 
weeks.  When  diseases  are  iirevailing  extensively  jji ve  one  prepared  ear  eveiy  irefk. 
When  hogs  are  hungry  they  will  eat  every  grain  of  the  com  and  will  finally  Men  to 
relish  it. 

In  answer  to  the  <piestion  as  to  the  average  fatality  from  diseases  among  svineia 
Arkansas,  I  believe  over  half  of  the  number  dio  before  they  are  ready  for  slangbttf- 
ing.  There  are  a  great  many  things  recommended  as  preventives  and  lemedies  vhicb 
I  have  no  confidence  in  whatever. 

Mr.  L.  Oeto,  Bradford,  White  county,  says : 

llog  cholera  has  been  very  destructive  in  some  localities,  yet  I  have  been  alnPil 
entirely  (^xempt  from  the  pest.  I  have  kept  from  100  to  800  head  of  hogs  during  tk 
last  ten  years,  and  have  had  cholera  among  them  but  once.  I  then  lost  80  per  ceot 
of  those  attacked.  When  a  hog  is  attacked  by  this  disease  the  best  remedy  u  to  ki 
it  and  bury  or  burn  the  carcass,  as  this  will  have  some  tendency  toward  checking  tlv 
spread  of  the  disease.     Moreover,  if  the  hog  should  recover  it  will  ne^'cr  be  inj 
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healthier  will  he  be.  They  should  have  plenty  of  soap,  lime,  ashes,  charcoal,  and  cop- 
perns.  :My  hogs,  which  live  entirely  in  the  woods,  are  seldom  atteotcd  with  diseaNi 
of  any  kind.  There  are  many  wild  hogs  hero,  and  I  do  not  believe  thc^'  are  ew 
afloctcd  in  any  way.    This  is  proof  that  the  less  this  animal  is  hampered  bv  dmeeor 

inement  the  less  is  he  liable  to  disease.    The  Poland-China  xmd  the  Berloliire  an  the 

K-'st  breeds  here. 

ILLINOIS. 

Mr.  George  L.  Owen,  Baiiibridge,  Williamson  county,  says : 

Swine  are  liable  to  a  number  of  diseases,  several  of  which  frvqnmtly  prove  fatal 
lut  as  a  general  nilc  all  are  classiid  under  the  general  term  of  "  hog  cholcn.*'  K 
vould  be  impossible  for  any  one  not  acquainted  with  veterinary  pathology*  to  deacxite 
ho  distinguishing  cliaraeteristios  of  the  several  diseases  to  which  this  claaa  of  llB** 
.tock  are  subject.  It  would  necessarily  require  much  time,  diligent  study,  andcanfiil 
escarcli  to  asci'rtain  the  nature  and  causes  of  tho  most  fatal  diseases.  Nor  can  v« 
easonably  exi>ect  that  any  pnn'entive  will  be  discovered,  or  anysucoesifaltreatiDeBt 
Mloptcd,  so  long  as  the  causes  and  nature  of  the  diseases  aio  unknown.  Yoixr  eon^ 
.pondent  reuiembers  the  time  when  no  such  diseases  as  now  prove  so  destmctirv  I* 
wine  existed,  at  least  in  this  ])art  of  Illinois ;  a  time  when  farmers  conld  keep  abaoit 
'uy  number  of  hogs  without  the  fear  of  their  being  attacked  by  any  diaoMe.    HnAtH 

/««nf  if,  ei^nipo  iiimost  impossible  to  keep  even  a  very  limited  nun^ier  witbont  9tt 
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Ainin^  losses.    Farmers  frequently  lose  more  or  less  wliile  feeding  for  the  butcher, 

1  it  IS  no  uncommon  occurrence  for  one  to  lose  most  of  the  hogs  he  has  been  keep- 

for  fJEunily  use,  maybe  only  a  few  days  before  he  expected  to  slaughter  them,    in 

.  diseases  among  STvine  are  a  great  drawback  to  the  success  of  farmers.    No  matter 

^x^at  amount  of  attention  is  paid  to  them  there  appears  to  be  no  certainty  of  their 

lying  till  ready  for  slaughtering,  and  as  a  general  rule  farmers  have  settled  down  in 

ho  couTiction  that  there  is  no  cure  for  a  sick  hog.    A  great  many  remedies  have  been 

Tied,  but  most  of  them  have  been  abandoned  as  Doing  useless,  and  in  some  cases  pos- 

tlTely  injurious.    We  hope  your  department  will  be  successful  in  obtaining  mm 

I^on^ress  an  appropriation  sumcient  to  meet  the  expenses  necessary  to  a  thorough  in- 

restigation  into  the  nature  and  causes  of  the  diseases  which  are  so  prevalent  among 

rar  domestic  animals,  and  which  so  greatly  diminish  the  aggregate  amount  of  the 

nrealth  of  the  nation. 

Mr.  Geobge  Beed,  Belvidere,  Boone  county,  says: 

Domestic  animals  of  all  classes  have  been  very  free  £rom  diseases  in  this  viclnityi 
ixcept  hogs.  A  disextse  appeared  in  mv  neighbor's  herd  of  Berkshires,  on  the  opposite 
tide  of  the  road.  This  heid  was  one  of  the  best  in  the  county.  He  thinks  his  animals 
xmtracted  the  disease  in  the  car  in  which  he  shipped  them  to  the  State  fair  at  Free- 
lort.  One  pig  was  taken  sick  before  he  got  home,  and  immediately  after  his  arrival  a 
rary  fine  and  valuable  sow  was  also  taken  sick.    She  had  a  low,  aull  fever,  was  very 

^id,  would  eat  but  little,  and  died  in  about  two  weeks  after  she  was  taken  sick, 
turned  purple  along  the  belly,  and  a  bloody  froth  oozed  from  her  nose.    She  nei- 

r  coughed,  vomited,  nor  purged.    She  died  on  the  6th  of  October.    Very  soon 

ATy  others  were  taken  sick  with  the  same  premonitory  symptoms,  but  also  attended 
couching,  vomiting,  and  purging.    The  latter  symptom  does  not  generally  show 

^  until  five  or  six  days  after  the  attack  sets  in.  The  excrements  are  of  a  dark 
J^,  *  and  ropy  consistency,  and  emit  a  very  offensive  odor.  The  next  one  that  died 
Wi  hed  about  one  hundred  and  fifty  pounds,  and  upon  a  post-mortem  examination  the 
In  ,  heart,  and  liver  were  found  m  a  hignly  inflamed  condition.  The  spleen  was 
^t  black,  and  the  lungs  full  of  pus  or  matter.  This  animal  was  constipated.  The 
Av  one  that  died  weighed  over  five  hundred  pounds.  Her  illness  was  not  noticed 
iu«til  the  day  before  she  died.  Upon  examination  the  lungs,  heart,  and  liver  were  also 
round  highly  inflamed,  as  were  the  stomach  and  large  intestines;  the  lungs  adhered  to 
the  ribs;  the  spleen  was  black  and  rotten,  and  the  liver  had  a  tough,  leathery  feel  to 
it ;  the  flesh  along  the  back,  which  was  about  four  inches  thick,  was  inflamed,  and 
there  was  a  bunch  of  tuberculous-looking  sores  back  of  the  right  ear:  the  brain  and 
the  membraneous  covering  was  considerably  inflamed,  and  the  blood  was  of  a  dark 
wlor,  with  a  watery  serum.  About  the  middle  of  October  they  began  to  drop  off  at 
Jie  rate  of  five  or  six  a  day,  and  the  aid  of  a  veterinary  surgeon  was  frequently  ctdled 
n.  Several  post-mortem  examinations  were  had  of  pigs  that  had  died,  and  others  were 
dlled  for  the  purpose  of  examination.  I  assisted  at  thirteen  examinations  of  this 
sharacter.  The  following  general  appearances  were  observed:  The  lungs  were  inva- 
riably highly  inflamed ;  tnis  inflammation  generally  extends  to  the  heart,  liver,  pleura, 
ipleen,  stomach,  and  intestines,  but  not  always  to  the  intestines;  the  lungs  frequently 
idhere  to  the  ribs,  and  some  portions  of  them  are  often  foimd  comnletely  solidified, 
irhile  the  air-cells  of  otherportions  are  filled  with  pus  or  matter;  in  all  cases  the  blood 
iras  found  nearly  black.  The  duration  of  the  disease  was  about  two  weeks,  although 
ft  few  lived  six  weeks.  About  three-fourths  of  all  the  pigs  in  the  yard  died.  The  dis- 
ease seemed  highly  contagious,  and  extended  to  three  of  the  neighboring  farms.  Two 
tinndred  and  filty  hea<l,  avera^ng  about  ninety  pounds,  have  died ;  not  over  B  per  cent. 
>f  these  were  grown  hogs.  The  disease  is  much  more  fatal  among  young  pigs,  and  it 
leems  to  attack  the  weakest  ones  first.  At  tbis  writing  the  disease  has  almost  disap- 
peiured. 

Mr.  J.  C.  Thoenton,  Elliott,  Ford  countj^,  says: 

A  disease  exists  among  hogs  here  which  has  proved  very  fatal.  In  the  fall  of  1875 
[  lost  all  but  sixteen  out  of  a  herd  of  one  hundred  and  twenty.  The  symptoms  of  the 
lisease  vary  a  great  deal.  The  first  symptoms  are  invariably  manifested  in  a  drv  cough, 
rreat  thirst,  and  sometimes  purging  and  vomiting.  As  a  general  rule  hogs  while  under 
Uie  influence  of  the  disease  are  verv  stupid.  The  duration  of  the  disease  also  varies. 
3ome  of  those  affected  will  linger  along  for  a  month  or  two;  some  will  apparently  get 
better,  but -after  a  while  the  flesh  will  begin  to  drop  off  in  places^  and  then  the  animal 
prill  soon  die.  The  larger  portion  of  those  attacked  will  die  in  a  few  days.  I  gave  new 
tnilk  from  a  fresh  young  cow  to  the  first  two  of  my  hogs  that  were  afi'ected,  and  they 

t  well ;  but  I  could  find  nothing  that  proved  of  any  benefit  to  the  others.  I  used 
.  me-coal,  copperas,  sal-soda,  sulphur,  alum,  cayenne  pepper,  &c.,  without  any  bene- 
j       1  results. 

A  ae  disease  prevailed  in  an  epidemic  form,  as  hogs  were  attacked  without  coming 
in  contact  with  infected  stock.    Puring  the  foU  of  VSJh  ^t  l^ast  one  thousj^id  head  (3 
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hogs  died  of  the  disease  in  tluH  to^iiisliip,  a  tract  of  land  only  six  milos  wide  and  aM 
nine  miles  in  l(*n<;(tli. 

In  the  fall  of  IdTG  the  disease  prevailed  again  to  a  oonsiilorable  extent,  and  mnj 
hogs  wcru  lost.  The  s^'uiiitonis  wore  about  the  same  a»  thoAe  ^ven  above.  Dniis* 
the  past  siiuuuer  the  dise<ise  again  nia<le  its  appearance,  but  this  time  in  amildftftfon. 

Mr.  R.  IliciiESON,  Ewing,  Franklin  county,  says : 

While  there  have  been  some  diseases  among  cattle,  horses,  sheop^  and  poultry  is  tiM 
past  that  were  the  subject  of  some  thongbt  and  investigation,  their  general  coodiM 
and  health  at  this  time  in  this  vicinity  are  such  as  to  attract  no  special  interest.  TMr 
health  has  been  good,  e8i>ecially  siucc  the  cessation  of  dry  seasons  and  ohinch-bn^ 
With  the  hogs  it  is  quite  difiurent.    They  aro  exceedingly  healthy  inaUmpdi, 
Tvith  the  exception  of  the  prevalence  among  them  of  the  disease  knoim  as  diokia 
From  it  no  known  condition,  treatment,  location,  food,  water,  temperature,  ezeidft 
or  season  Kecius  to  give  any  guarantee  of  security.    They  take  it  at  all  a^  andnodcr 
all  conditions,  as  i)eople  take  measles  or  small-poz,  and  the  siuTonndmg  oonditiMM 
only  seem  to  modify  its  eti'cct  in  severity  and  fatality,  the  greatest  effect  gancnllT 
being  produced  by  the  condition  of  the  weather.    In  the  mild  weatherof  apriq^  thi 
percentage  of  fatality  to  those  that  take  it  is  fhlly  as  low  as  SO  per  cent.;  in  thafai 
weather  of  fall  it  is  a  little  worse;  but  in  the  heat  of  snxnmer  it  is  often  aboraDOptf 
cent.,  and  quite  us  bad  in  the  coldest  of  winter.    Although  it  does  not  spread  as  npfa^ 
during  cold  seasons,  it  makes  very  near  a  clean  sweep  of  those  that  take  it.    Tlwlaai 
of  its  pro[)agation  are  visibly  these :  The  more  the  hogs  are  isolated  the  less  liabfen 
they  to  take  the  disease;  me  larger  the  herds,  when  it  once  gets  amoDg  thMrtti 
greater  is  the  percentage  of  cases;  and  in  cold  weather,  if  one  of  those  that  bedvilt 
others  takes  it  and  it  is  not  at  once  separated  from  those  not  affeotod,  thewholfM 
will  take  it  and  probably  all  die.    The  percentage  of  ho^  that  take  the  diwuan  nriff 
with  the  weather  and  other  conditions,  sometimes  vairmg  firom  40  to  96  per enl  I 
have  known  a  few  instances  of  isolated  herds,  fenced  away  from  any  eontaet  wiA 
other  lio;:^,  growing  Avith  ])erfect  impunity  throngh  periods  of  its  greatsst  nTagaih 
the  vicinity,  whieli  convinces  me  that  the  disease  is  a  conti^on,  and  isgovcncdl^ 
the  same  laws  ot*  contagious  diseases  as  those  which  afflict  other  •^«i'm^»*    lafti 
belief  I  haw.  been  strengthened  by  the  fact  that  the  great  supply  of  hoga  to  the  fluita 
come  from  those  localities  whore  there  are  no  free  commons  for  hctgs,  and  wImhAi 
breeders  raise  and  t'alten  their  animals ;  also  that  the  stiU-honse  pens,  cattle-lolLai 
tree  common  coiiuhy  ^vhich  used  to  raise  the  bulk  of  the  hogs,  are  now  the  loealttia 
of  the  greatest  devabTation.    It'  1  am  correct  in  the  above  views,  the  qnestionaflf  dia^ 
nosis  and  treatimnit  are.  inrrged  into  the  one  of  isolation  and  prevention.    I  hsTiita 
f^ivu  a  conqdete  diagnosis  of  the  disease  published,  and  any  attempt  on  my  psftiaAii 
direction  wcmld  ^eees^<arily  be  more  tcMliousthan  profitable.    I  have  noticed  bit i^ 
unvarying  symptoms  of  the  disease.    These,  somewhat  modified  in  Tariona  caieB,ai: 
1.  A  drooping  of  the  head,  with  a  dull  appearance.    2.  A  wheezinjg  cough.    3.  Frifaf 
away  from  the  food.    4.  A  disposition  to  crawl  under  weeds,  brash,  or  stnw.   &  W 
nesK  about  the  ears  and  uudtT  side  of  the  body.    These  are  the  only  ^ymptfloitttf 
are  at  all  constant  in  the  animal  while  alive:  bat  some  of  them  axe  now  and  tha 
wanting,  while  there  are  a  great  many  others  oi  a  varying  and  often  confiiotiiiy  Av* 
acter.    After  death,  in  the  great  number  of  cases  that  i  have  opened,  theieiiM 
eoiiNpieuons  feature,  i.  e.,  the  absolute  absence  of  blood  in  those  that  lincer  afewdqi^ 
and  the  collapsed  condition  of  the  lungs.    Otherwise,  I  never  could  find  any  critei 
of  eitiicr  organic  or  fimctional  cause  of  death. 

T)u>  incipient  stages  and  duration  of  the  disease  are  as  varied  and  inegnlar  ai olhff 
syniMtoms  of  the  malady.  1  have  seen  hogs  eat  hcartilv  at  night,  in  apparent  ini 
healt  h.  and  m^xt  morning  be  found  dead.    In  most  cases  they  will  take  a  Uttle  ftMlki 

ii>r  day,  and  souH^t  lines  for  several  da^-s;  again,  they  may  live  for  weeks  andfiaiVf 
<lic  of  t  ho  <lise:i.se.    The  most  general  duration,  however,  seems  to  bo  from  three  ta0 

lays. 

As  remedies.  I  hav(»  known  almost  everj-lldng  being  tried,  both  in  the  TCoetaUatfl 
nineral  kingdoms.     1  have  often  heard  di  speeitics,  and  known  parties  who  belisiW 
n  them ;  but  it  has  invariably  turned  out  that  the  cholcraevcntnally  got  among thtf 
hogs  nnib'T  unfavorable,  circnnistances  of  weather  or  other  conditions,  and  tbajdiii 
as  did  those  not  treated  with  these  s]M'oilics.    I  have  doctored  hundreds,  and  am  Ml* 
islied  that  if  1  ever  enred  one  that  would  not  have  got  weU  without  treatment  it  «■ 
with  petroleum — drenching  a  hog  of  two  hundred  i)Ound8  with  about  one-half'^' 
teac.u])ful  at  a  time  onc(i  a  day.    But  my  experience  is  that  if  a  hog  has  th* 
')a«l  and  recovei"s  or  is  cured,  it  has  but  very  little  value  afterward.     Aeanlv 
.rcatinent  is  to  chang(^  tiiem  t.f»  fresh  quuiters,  separate  the  dlannnnd  he      j 
w(>ll  niics,  and  isolate  them  tVom  one  another  as  much  as  poasihle. 

In  conclusion.  1  must  ex])ress  the  opinion,  which  has  grown  to  a  oonvic      n  vH) 
i\ii\  th(>  only  {uactical  remedy  for  cholera  is  to  isolate  the  herd,  to 
'^''libeased  animals  through  the  country,  and  to  prohibit  their  wi 
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Impimity,  oarrjring  and  spreadioK  diaeMe  as  th^  go.  LeaYinff  the  matter  to  regulate 
Itself  has  cansed  tuis  localitjr,  wmoh  fonnerly  sent  great  numbers  of  hogs  to  market, 
to  be  short  of  a  supply  of  swine  to  make  meat  for  home  use. 

Mr.  E.  K.  Slosson,  Verona,  Grundy  county,  says : 

The  hog  seems  very  much  more  subject  to  fatal  diseases  now  than  he  did  forty  years 
ago.  To  arrive  at  a  correct  etiology  of  the  diseases  of  this  animal^  which  forty  years 
ago  were  unknown,  we  are  forced  to  notice  the  then  physical  condition  of  the  animal 
as  compared  with  his  present,  tracing  the  changes  wnich  have  been  effected  by  con- 
finement, chauu^e  of  food,  and  the  practical  method  of  producing  new  varieties  which 
shall  take  on  the  greatest  number  of  pounds  of  muscle  and  fat  in  the  shortest  time. 
Of  all  the  domestic  animals  the  hog  is  the  most  easily  made  to  undergo  changes  of 
form  and  temperament,  and  hence  it  is  that  tlio  vaurieties  of  the  hog  are  continually 
increasing.  New  breeds,  well  advertised  and  pufl'ed,  are  multiplying,  and  the  great 
and  only  object  appears  to  be  to  find  a  variety  that  shall  eclipse  all  others  in  maximum 
weight  at  the  earliest  possible  period  of  their  existence.  In  the  insane  pursuit  of  gold 
stamina  of  constitution  are  lost  sight  of,  and  the  hog-raiser  who  has  three  hundred 
liead  to-day  in  four  weeks'  time  may  be  reduced  to  half  a  dozen  head.  Ue  sustains  a 
low  of  $3,000  from  the  emasculated  system  of  the  hogs  making  them  susceptible  to  dis- 
ease which  a  healthy  and  strong  constitution  will  not  take  on.  A  change  of  constitu- 
tion was  doubtless  brought  about  in  part  from  confinement,  a  condition  unknown  to 
th^  hog  before  domestication.  Confinement,  as  all  physiologists  know,  decreases  mus- 
oolar  growth  and  strength,  and  the  nervous  energies  are  correB][>ondingly  weakened. 
<hi  the  heel  of  this  a  change  of  food  takes  place.  Indian  com  is  fed  in  many  parts  of 
tlie  country  to  the  exclusion  of  those  kinds  of  food  upon  which  he  had  previously 
Hved,  for  hundreds  of  years  perhaps,  and  com  is  almost  exclusively  fat  producii^. 
Xlhis  combination  of  new  circumstances  and  conditions  necessarily  produces  physio- 
logical changes  in  the  system,  and  these  changes  being,  to  say  the  least,  partially 
Abnormal,  the  body  is  prepared  to  take  on  ditieases  which  were  originally  unknown 
lo  the  hog.    It  is  these  changes  which  create  a  predisposition  to  disease  which 

tberto  inoperative  causes  have  failed  to  develop,  but  now  being  Ji)rought  into  action 
ummB  enervated  system  falls  an  easy  prey.    Is  it  not  reasonable  to  suppose  that  muscles 

enatomed  to  daily  toil  for  sustenance,  when  deprived  of  that  healthful  exercise, 

ould  become  weak,  flabby,  and  deprived  of  much  of  that  vitality  which  constitutes 
ect  health  f  Departures  fixmi  the  irrevocable  laws  of  animal  life  in  its  perfection 
^  ^juvariably  accompanied  with  loss  of  some  kind,  and  hence  violation  of  physiolog- 
leal  laws  are  dangerous. 

We  need  not  wonder  that  an  active  nervous  system,  from  close  confinement  and  relief 
CWun  all  anxiety  about  satisfying  hunger,  should  change  the  temperament  to  a  l^-m- 
nliAtic  one,  which  is  the  prevailmg  one  of  fat  animals  as  a  rule.    We  need  not  wonder 

uat  changes  so  conspicuous  should  lead  to  disease  and  a  shortened  span  of  life^  that 
vounina  of  constitution  and  longevity  should  be  wiped  out  with  the  sponge  of  disease. 
We  conclude^  then,  that  the  al^ve  causes  indicate  a  condition  of  the  system  which 
predisposes  it  to  the  taking  on  of  certain  diseases  so  fatal  to  the  hog.  These  are,  in 
medical  language,  the  remote  causes ;  the  immediate  causes  now  require  a  brief  notice. 
rhe  class  of  diseases  which,  under  various  forms,  takes  off  so  many  hogs,  horses,  and 
o»ttle,  has  proved  a  stubborn  enemy  to  veterinary  students :  and  post-^mortem  examina- 
tions  have  only  revealed  the  existing  pathology  of  diseased  parts,  not  the  immediate 
Bxistiug  cause  of  the  phenomena  presented.  This  class  of  diseases  seem  to  belong 
especisdly  to  the  mucus  membranes,  those  tissues  which  are  exposed  to  ^e  direct 
AOtion  oi  causes  existing  in  the  atmosphere  or  in  the  food.  The  causes  of  epizootic 
dioeases,  and  those  which  produce  typhoid  types  of  disease  through  the  medium  of  the 
bowels  and  stomach,  are  noating  in  the  air,  or  exist  in  the  food  ta^ken  into  the  stomach. 
It  is  now  admitted  by  some  of  the  best  authorities  that  epizootic  diseases  are  caused 
by  a  vegetable  growth,  the  minute  spores  of  which  are  breathed  into  the  lungs,  as  they 
are  floating  in  the  air  wo  breathe,  and  also  that  some  typhoid  forms  of  fever,  as  hog- 
cholera,  are  of  either  animal  or  vegetable  growth,  and  that  the  spores  or  minute  eggs 
are  introduced  in  the  food.  What  is  singular  to  the  nou-physiologist,  these  spores 
c<uning  in  contact  with  healthy  mucus  surfaces  will  not  vegetate,  showing  that  cer- 
tain definite  couditiouH  are  required  in  this  membrane  to  produce  disease  at  all ;  or,  in 
other  words,  there  must  be  a  peculiar  abnormal  condition  of  this  membrane  l>efore  there 
can  xK)S8ibly  be  a  cU^velopment  of  these  diseases.  A  further  examination  of  the  matter 
of  the  stomach  and  bowels  by  a  powerful  microscope  is  very  desirable,  that  more  posi- 
tive and  reliable  knowledge  may  be  gained,  which  may  point  out  a  treatment  which, 
thus  far,  has  been  little  less  than  an  opprobrium  to  veterinary  practice. 

Symptons  of  hog-cholera  are  not  unirequontly  modified,  or  new  symptons  added. 
The  characteristic  symptons,  which  are  never  absent,  are  fever,  refusal  to  eat,  dispo- 
sition to  lie  undisturbed,  and  a  fetid  discharge  of  dark-colored  feces.  W^e  suspect  the 
distinctive  feature  which  shall  distinguish  hog-cholera  from  all  other  disease  will  be 
ibund  in  the  peculiarity  of  the  fecal  discharges,  and  these  can  o^y  be  demonstrated  by 
earefol  xnicroecopia  investigation^ 
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The  treatment  upon  which  any  roliance  can  be  placed^  so  far  as  we  kuoW|  hinwt 
yet  been  discovered.  It  is  trne  qiiackciy  raises  her  hydra  head  and  floods  the  GOim&y 
with  siiro  cures,  but  whether  from  medicine  token  or  in  spite  of  it^  we  do  not  know. 
As  a  rule,  about  tlio  timo  wc  Hud  out  the  hog  is  really  sick,  the  disease  is  bo  &r  id* 
vanced  that  remedies  may  bo  considered  useless.  Wo  have  seen  it  stated  that  tcipn- 
tine  has  been  ^ivou,  about  a  teaspoonful  to  the  hog,  and  with  success.  Afnnhertml 
is  dejiirable,  for  it  is  uot  impossible  that  turpentino  may  kill  those  minute  specbrf 
life  without  injury  to  the  mucus  membrane.  An  accidental  discoYeiy  of  tluskiad 
would  sjive  millions  of  dolhu's  annually.  But  there  are  other  diseases,  among  whirh 
piieumouia  is  not  uncommon  and  often  fatal.  For  iustance,  wo  have  known  nan 
where  tlie  hogs  ]>ilcd  themselves  up  on  the  wet  ground  under  cover,  so  that  theylM^ 
came  steaming  wet ;  they  then  nisii  out  into  the  cold  air  to  cat  their  com,  take  cold|  and 
die  of  pneumonia.  Hogs  are  often  troubled  with  worms,  which  creatly  distiirb  di- 
gestion and  make  the  appetite  capricious,  keeping  them  tliiu  in  flesh.  Coppcniii 
their  swill,  at  the  rate  of  two  table-spoonfuls  to  the  pail  of  swill,  will  clean  cot  tlif 
worms  and  greatly  improve  the  health  of  the  ho^.  Repeat  this  twice  a  week  for  a 
few  weeks.  A  large  fanner  in  Kendall  county  this  fall  lost  300  head  of  ho{^  kuthe 
came  to  the  concliLsion,  whether  the  true  one  or  not,  that  tho  disease  was  not  tin 
cholera,  but  a  form  of  disease  which  he  believes  was  produced  by  a  stagnant  pond  of 
water  in  the  Held.  They  were  iu  the  pond  a  ^^ood  deal,  and  the  pond  was  covered  vitb 
a  green  scum.  This  may  have  been  a  malarial  disease  in  some  respects  anakipoasti 
the  genuine  choler.i. 

Since,  from  the  nature  of  the  case,  the  disease  is  not  noticed  until  it  is  fasteniediip 
the  system  and  beyond  the  stage  in  which  curative  measures  may  prove  Biicoefl&i],it 
is  wisdom  to  fall  back  on  a  surer  and  more  feasible  plan — ^pxecautionaiy  mamn(( 
prevention.  The  (luestion  arises,  What  may  be  considered  iu  some  sense  prophyhctiei 
in  this  class  of  diseases?  The  answer  is,  Preserve  a  healthy  play  of  the  organs  of  tte 
body,  and  the  causes  ]iroducing  these  diseases  cannot  act  on  the  mucus  niem1nMi> 
and  consequently  no  disease  will  be  produced.  A  weakened  and  partially  dinarf 
mucus  surface  seems  1o  bo  a  prerequisite  to  the  8X)ronting  of  spores  in  the  huflff 
the  hatching  of  ef;pi  in  tho  stomach  and  bowels.  Right  here  we  are  met  wraths 
ver^  l)ertinent  question,  Cau  we  prevent  the  development  of  disease  where  the  fRdv- 
position  is  always  present  by  any  treatment  of  tho  animal  f  Like  hereditary  conia^- 
lion  in  man,  so  lon^  as  tho  health  of  tho  animal  is  sufficient  to  resist  the  canwiaeof 
on  the  pre(lisi>ositiou,  so  long  will  the  disease  bo  absent.  What,  then,  can  be  doM 
toward  saving  millions  of  hogs  annually  7  First.  They  must  have  a  dry  and  caaSan- 
able  place  to  sleep,  and  this  apartment  should  be  cleaned  out  every  few  dayi,aBd,tf 
necessary,  wa^shed  out  also.  Second.  They  must  have  clean  water  so  azzanged  tkii 
they  can  drink  whenever  it  suits  them.  Third.  They  should  have  salt  at  leMt  tviei 
each  week  and  stone  or  charcoal,  which  is  better,  every  week.  Fourth.  TheTBbHii 
ho  fed  upon  a  clean  jloor,  and  their  feed  should  be  mixed  or  frequently  cnangpi: 
cooked  food,  with  apples  or  potatoes  for  desert,  and  thon  com  in  the  ear  or  hsBtr  pal- 
ding.  Fifth.  In  sununer  they  should  have  all  the  timotl^  and  clover  they  will  eH 
This  treatment  would  doubtless  save  a  host;  but  so  long  as  a  predisposition  exisb 
there  will  bo  more  or  less  disease,  and  so  long  as  now  varieties  are  bemg  deveML 
there  will  oxist  an  instability  in  breeding,  which  tei^ds  to  weaken  rather  than  stzengua 


may  discover  a  remedy  aviucu  will  Kill  tue  iivmjc  cause  oi  disease  without  ugaiTP 
tho  animal.  Of  course  we  do  not  recommend  going  back  to  tho  '*  alligator  pun  * 
tho  "Ohio  rooter,"  charged  with  stealing  potatoes  out  of  the  second  ipw  in  the  ad- 
joining lot.  We  do  believe,  however,  that  tho  hog  noe<ls  more  exercise,  a  greater  «■ 
riety  of  food,  and  that  lie  should  not  be  bred  iu  and  in,  as  all  our  best  breeds  kin 
t)een.  Wo  have  too  many  varieties  now,  and  the  more  we  get  and  undertake  to  lad 
"hem  pure,  tho  weaker  and  more  liable  to  disease  will  tho  hog  become. 

Mr.  B.  WiiiTAiODR,  Warsaw,  Hancock  county,  says : 

It  is  with  much  gratifiration  that  I  learn  that  the  diseases  affecting  &na  aniBiji 
is  about  to  reoci  vt^  at  tent  ion.  The  losses  in  this  county  fbom  hog  cholera  alone  aie  tn- 
mated  in  casli  valno  at  $i:>0,()00  per  aimum.  In  a  i-eceut  rex>ort  of  the  State  Boirfrf 
Agriculture  the  disease  was  said  to  exist  iu  eighty-eight  counties  of  the  State, ai* 
from  authentic  and  Avell-digest^'d  reports  tho  annual  loss  was  estimated  at  $7,800,0* 
Tho  terrible  fatality  of  this  disease  and  the  great  losses  sustained  thereby  vi^ 
strongest  argument  that  could  bo  oilcred  in  favor  of  a  speedy  investigatioa  intoi* 
"•ansi^s.  Remedies  without  number  Have  been  prescribed,  but  without  any  apprv^>*^ 
effect.  The  disease,  in  its  various  forms,  is  veiled  in  so  much  myBteiythat  a  '  ' 
liagnosis  is  renderetl  very  diilicult.    The  symptoms  generally,  as  I  haveobtervei 
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11  the  time  losing  and  shrinking  in  flesh.  Sometimes  animals  affected  in  this  way 
Bcover,  but  they  remain  poor,  gaunt,  and  apparently  shriveled  up.  Young  hogs  are, 
enerally  affected  with  a  hacking  cough  and  a  noticeable  jerking  pulsation  in  the' 
anks  at  every  inspiration  of  breath.  Pigs  and  shoats  wiU  sometimes  linger  for  weeks 
rith  these  s^^mptoms.  StUl  another  symptom  is  observed  in  cases  where  the  hog 
eeks  seclusion,  with  every  appearance  of  a  severe  cold  or  chill.  It  will  crouch  into 
tie  smallest  possible  compass,  apparently  for  the  purpose  of  securing  warmth.  Some 
ogs  are  attacked  with  vomiting  and  purging,  which  symptoms  continue  until  death 
nsnes.  The  disease  is  more  fatal  with  fatted  hogs  than  with  any  other  class.  Many 
f  these  drop  dead  without  a  struggle,  and  without  any  visible  symptoms  of  disease. 

Intestinal  worms  may  possibly  have  some  connection  with  the  diseases  which  affect 
wine.  I  was  informed  by  a  gentleman  who  performed  the  operation,  that  in  spaying 
ome  hogs  last  year  ho  foimd  the  intestines  ot  one  greatly  distended  with  worms.  He 
pened  them  and  took  out  fourteen  long,  large  worms,  and  closed  the  opening  with- 
ut  completing  the  operation  of  spaying.  The  hog  lived  and  did  well.  Another  case, 
rhere  the  intestines  were  opened,  a  large  number  of  worms  taken  thereljrom  and  the 
eg  afterward  spayed,  the  operation  proved  fatal.  Proof  is  abimdant  that  intestinal 
rorms  are  common  to  most  hogs,  both  in  sickness  and  in  health. 

I  neglected  to  state  in  the  proper  connection  that  all  hogs  afiected  with  any  of  the 
bove  symptoms  refuse  to  eat,  hence  the  difficulty  of  administering  medicine. 

Mr.  W.  W.  HiNMAN,  Cambridge,  Henry  county,  says : 

"Hi      have  been  dying  at  a  fearful  rate  in  this  part  of  the  country  for  over  a  year 

The  d      ase  seems  quite  general  and  widespread.    However,  there  are  a  great 

xmv  uhat  as  yet  have  had  no  sickness  among  their  hogs.    During  February 

u  *.      I  lost  twenty-five  head.    The  disease  seems  to  attack  the  lungs,  as  a 

xo.:tlJ       :ou^h  is  generally  the  first  symptom  observed.    This  is  sometimes  ac- 

d  hj  .  omiting  and  purging,  the  latter  symptom  being  a  very  dangerous  one. 

iM.  *MAs,ov  vrf  the  cases  that  came  under  my  observation  the  animals  were  constipated. 

&11  cases  the  excrement  was  very  dark  in  color.    There  is  nothing  certain  about  the 

,tion  of  the  attack.    Some  die  in  a  few  days,  while  others  linger  for  two  weeks  or 

IwaO.    I  lost  about  one-third  of  my  entire  stock  of  shoats.    Hogs  that  are  nearly 

latnred  are  not  so  apt  to  take  the  disease. 

I  do  not  know  that  I  can  give  a  diagnosis  of  the  disease,  as  I  have  never  been  present 

'         ipast-martem  examination  has  oeen  made.    Of  one  thing,  however,  I  am  quite 

»/ — the  lungs  are  the  place  where  the  disease  originates,  and  they  continue  to  be 

main  cause  of  disturbance  until  the  hog  dies.    I  used  various  remedies,  my  first 

^Miig  wood-ashes  and  salt — two  or  three  parts  ashes  and  one  part  salt.    After  that  I 

d  turpentine  ^ven  on  coal  (anthracite).    This  seems  to  help  them.    I  also  used 

bolio  acid,  sprinkling  the  places  where  they  slept  and  putting  a  small  quantity 

avO  the  water  they  drank.    After  using  the  carbolic  acid  thorougnly  for  a  short  time 

;wo  or  three  days)  my  hogs  began  to  improve  rapidly;  in  fact  I  thmk  I  lost  but  two 

r  three  afterwards,  and  they  were  bad  cases  when  I  commenced  using  it. 

Mr.  J.  A.  JoBX>AN,  Orion,  Henry  comity,  says : . 

''^ere  is  no  special  disease  affecting  farm-animals  here  except  that  affecting  swine. 

t  is  known  among  us  as  cholera  is  at  present  and  has  for  months  past  nu^e  fear- 

u  ravages  among  all  classes  of  hogs.    I  am  unable  to  furnish  your  department  with 

nnmber  of  hogs  that  have  died  in  my  county  (Bock  Island)  within  the  past  four 

.wnths,  but  after  diligent  inquiry  I  am  satisfied  that  one  thousand  would  be  a  low 

te  of  the  lo^  we  have  sustained,  and  $15,000  would  be  a  fair  estimate  of  their 

■t~'  *** '- 

The  cause  of  this  disease  is  totally  unknown,  or  merely  copjectural.    It  is  generaUy 
ii>po8ed,  however,  that  it  is  caused  by  being  fed  too  long  in  one  place,  or  by  eating 
ir  own  filth.    Feeding  on  plank  floors  and  keeping  them  well  cleaned  off  and 
^^inkled  with  slack  lime  has  proved  highly  beneficial. 

Any  description  I  might  attempt  to  give  of  the  hog-cholera  would  be  of  little  serv- 
ie  to  the  department,  as  it  is  developed  in  a  ^eat  many  forms.  I  will,  however,  say 
tiat  the  bog  when  first  attacked  appears  stupid  and  refuses  to  eat,  is  often  very  much 
^laxed,  and  occasionally  passes  wnat  appears  to  be  blood.  They  usually  live  from 
^o  hours  to  two  or  three  days  after  the  mrst  symptoms  are  observed. 

Mr.  Chaeles  F.  Ingals,  Sublette,  Lee  county,  says : 

Hogs  are  about  the  only  animals  subject  to  disease  in  our  county,  and  so  far  as  I 
ave  observed  the  ailment  is  of  one  and  a  similar  type.  It  occurs  at  no  regular  inter- 
als^  and  not  oftcner,  I  think,  than  once  in  ten  years.  I  have  been  in  the  business  here 
ntv  vears,  and  until  last  summer  my  stock  have  kept  comparatively  healthy.  Out 
f  I        )  two  hundred  shoats  I  lost  about  thirty^  and  those  were  the  smaUest  and 

I^igs.    Grown  stock  seldom  suffer.    The  animals  lose  appetite,  become  stupid, 
e  away  olowly,  and  die,  one  hese  and  one  tiiere  as  the  case  may  be,  in  from  one 
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to  three  weeks  after  tliey  are  manifestly  attacked.  Upon,  being  started  up  from  tin 
nests  suddenly  they  nsnally  are  taken  with  a  short  hackuig  congh,  but  this  doM  oat 
continue  when  they  are  uguiu  at  rest. 

I  do  not  now  remember  any  stock-raiser  who  has  twice  had  the  disease  to  any  exttnt 
among  his  hogs.  Sometimes  out  of  a  herd  of  two  hundred  head  half  of  them  will  die 
inside  of  ninety  dnys,  and  tliose  that  die  first  are  generally  the  smallest.  Mv  n«|i 
is  to  give  my  animals  estensivo  range,  plenty  of  green  feed,  and  to  continually  ^ 
before  them  salt,  ashcH  (wood  or  coal),  stone-coal,  and  snlphnr.  They  eagerlv eat  cniL 
and  I  provide  it  for  them  by  the  car-load.  I  have  thought  that  hich  feed  with  lodias 
com  from  generation  to  generation  has  worked  constitutional  debuity  in  the  hog.  ^ 
any  rate,  after  failing  in  hnding  any  preventives^  I  have  little  faith  in  efforts  toccn 
them  after  they  once  get  sick.  Isolation  of  all  anmials  that  are  sick  is  foimd  favonbk 
to  the  well  ones  and  to  the  recovery  of  those  that  are  sick.  Various  specifics  hiT( 
been  used  and  reeommondcd.  but  so  far  as  I  know  havo  effected  but  little  gond.  li 
kept  warm,  dr}^,  well  led,  well  ventilated,  and  in  lots  of  fifty  or  lesB,  disease  will  iri- 
dom  be  known. 

Mr.  George  Hunter,  Garliiiville,  Macoupin  comity,  says: 

Presuming  that  breeders  of  the  several  classes  of  farm-onimala  and  fowls  will  nmsA 
to  your  circular-letter  with  such  information  as  concerns  mainly  the  class  with  wvek 
severally  they  are  most  conversant,  I  shall  confine  myself  to  a  few  pertinent  iMttB  tat 
ing  under  my  observation  as  a  breeder  of  swine.  I  state  upon  carefhl  inquiiyudpd' 
Bonal  ol)scrv'ntion  in  my  own  neighlK)rhood  and  adjacent  localitiee,  that  abont^per 
cent,  of  the  entire  hog-crop,  in  numbers,  die  annually  of  the  various  disoasM  inciM 
to  swine.  Of  thin  loss  about  15  per  cent,  is  probably  due  to  hog-choler%  and  tkn- 
maining  5  per  cent,  to  other  (practically)  obscure  ailments.  In  this  section  of  Qiw 
which  is  one  of  the  hi*aviest  com  and  pork  producing  regions  of  the  West  I  Ml 
estimate  the  loss  annually,  in  dollars,  by  the  diseases  among  swine,  as  eqautoitai 
one-fourth  of  the  entire  hog  product.  From  the  mass  of  general  statistieal  ii'^ — 
tion  to  which  one  properly  turns  in  this  connection,  it  may  be  inffened  with  a i 
able  certainty  that  in  t.his  class  of  animals  alone  the  country  at  lugs  suti 
annual  loss  of  at  least  $15,000,000  by  the  ravages  of  disease,  the  State  of  IUiD8iibi» 
ing  perhaps  $2,500,000  of  the  loss  as  her  share. 

As  to  mcasiu'CA  of  prevention  or  treatment  (inquired  of),  whateyer  may  be  kwnti 
veterinary  science,  or  possibly  ])rofessional  skill,  nothing,  by  way  of  general  ynMbi 
been  accomplishe<l.    No  precautions  of  a  general  character  to  prevent  the       '^ 
contagion,  no  concert  of  action  for  the  puri>ose  of  disinfection,  has  ever,  ■&       '^ 
know,  been  attempted.    And  basing  my  observation  upon  the  magnitude  of  tuir         I 
est  involved,  the  widespread  character  of  the  evil,  and  the  highly  eontsgioos  tm 
character  of  Iho  disease  prevailing,  1  respectftdly  submit  that  no  amount  of  nn*>- 
enterprise  or  personal  eflbrt  can  avail  for  the  protection  of  the  publio      ttA 
no  system  of  prevention  or  disini'ection  can  ever  bo  adopted,  of  a  sulL^.         ■- 
or  uniform  character,  to  be  eU'ectivo  in  protecting  the  pubUo  interests  lit 
unless  that  system  rests  upon  the  authority  of  government,  and  an  adeqaaUaiu-' 
as  Congress  alone  can  provide. 

It  can  scarcely  bo  of  ser\uce  to  increase  the  enormous  mass  of  confined,  iO 
and  contradictory  re]>orts  of  diseases  and  treatment  which  ore  found  at  era; 
as  enough  a1rea<ly  appears  in  these  accounts  to  show  that  nothiiu^  more  is  to  W 
for  in  that  direction.    Facts  enough  havo  been  laid  before  the  publio,  obiemt 
conclusions  enough,  bearing  the  test  of  scientifio  experiment^  have  bem  ib9*"<-  -^ 
which  to  ])redicate  the  belief  that  a  competent  commission,  haviiig  the  reqt        ^ 
thority  and  funds,  could  easily  frame  and  establish  a  system  of  simple  Baaitfcij 
ures  which,  being  generally  applied  to  this  class  of  farm-animals  alone.  wonM  j 
in  a  vast  saving  to  the  country,  even  though  no  specific  core  for  that  dreiidfii]  ■> 
**  hog-cholera,''  should  be  discovered.    Let  the  appropriation  be  made,  let  tH  ■ 

sion  be  authorized,  ami  let  its  investigations  be  thorough  and  aearohing.    '  | 

to  be  the  general  view  of  the  subject  on  the  part  of  those  who  have  given  w>  < 
attention. 

Mr.  T.  n.  Barr,  Augusta,  ]\Iacoii  county,  says :  ' 

Hogs  have  been  destroyed  every  year  for  the  last  twelve  years  in  this  1  ^' 

disease  known  as  '^  hog-ciiolera.''    The  disease  has  never,  as  far  as  I  havn  Lcc*       ' 
learn,  prevailed  in  the  open  prairie  without  our  being  able  to  trace  it 
source  of  contagi(m,  sucli,  for  instance,  as  native  swme  coming  in       -      -•!•  -r 
brought  in  from  localities  where  the  disease  was  prevailing.    Th»  • 
almost  cimtinnously  along  the  timber  belts  on  the  water-courM      owl       i.^— 
the  fact  thnt  hogs  are  suffered  to  run  at  large,  while  many  ca 
dead  carcasses  of  the  animals  into  the  streams,  thereby  spreadi^ 
whole  length  of  the  water-course  below. 

Where  Uie  disease  breaks  out  q^ontaneously  as  it  werc^  tba  ^yiB|^tcNBi  m* 
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Mmgh  attended  "with  high  fever.  I  have  been  told  that  on  examination  of  snoh  caaes 
kfber  death  the  lungs  were  found  on  a  decayed  or  rotten  condition,  while  the  other  vital 
»rgan8  presented  little  or  no  derangement.  Such  cases  originate  in  close,  ill- ventilated 
luarters,  such  as  are  found  under  the  floors  of  old  buildings  or  about  or  under  straw- 
stacks.  The  carcasses  of  such,  if  eaten  by  well  ho^s,  or  even  the  droppings  from  them, 
will  communicate  the  disease  in  a  more  intensihea  form  and  fatal  character  than  that 
lescribed  above.  With  the  latter  cases  the  hogs  die  more  suddenly  than  in  the  first 
nstance,  sometimes  within  twelve  hours  from  the  attack,  while  the  former  will  often 
inger  for  days.  In  some  cases  the  latter,  in  addition  to  the  cough  and  high  fever,  will 
96  extremely  costive;  in  other  cases  the  animal  will  be  afl'ected  with  an  active  diarrhea. 
Some  will  swell  up  about  the  ears;  the  skin  will  crack  open  and  the  blood  will  oozo 
Uierefrom.  All  or  nearly  all  of  those  thus  affected  die.  The  few  that  do  recover  had 
t>etter  die,  as  they  rarely  become  thrifty  again. 

We  have  never  yet  found  a  remedy  that  will  effect  a  cure.  The  best-informed  stock- 
rmisers  are  of  the  opinion  that  relief  must  come,  if  it  ever  does  come,  through  prevent- 
ives rather  than  through  remedies. 

Those  of  us  who  have  been  most  successful  in  keeping  our  ho^  free  from  disease 
tiave  done  so  by  giving  them  good,  comfortable,  clean,  well-ventilated  quarters,  and 
18  a  general  thing  those  who  most  nearly  meet  these  conditions  have  the  best  success. 

Mr.  J.  S.  Tait,  Decatur,  Macon  county,  says : 

I  never  lost  any  hogs  until  last  winter,  and  I  think  that  was  the  result  of  trimming 

in  November  and  the  early  part  of  December.    I  then  changed  them  from  a  warm  bed 

to  my  cattle-lot.    Although  this  was  covered  and  protected  from  the  storms,  the  ground 

I       wet  and  frx)zen,  and  the  hogs  took  cold  and  continued  to  drop  off  one  by  one  until 

[iflr:  but  as  soon  as  the  sun  came  out  and  wanned  up  the  eartn  they  commenced  to 


f  preventives  I  use  are  charcoal,  wood-ashes,  salt,  and  unslacked  lime.    In  the 
ot^ason  I  put  sulphur,  copperas,  and  assafetida  in  the  swill-barrel.    I  tie  these 
Eu  a  cloth  and  suspend  it  m  the  barrel.    I  give  my  hogs  a  roof  to  protect  them 
the  storms  of  winter.    If  they  have  bedding  it  should  be  just  sufficient  to  keep 
on  the  outside  from  becoming  chilled.    Corn-stalks  are  the  best  bedding  for 
iwtne. 

Hy  opinion  is  that  hogs,  as  a  general  thing^  are  not  properly  cared  for.    Verv  often 
t^y  become  chilled  through  the  night,  or,  u  their  beds  aro  too  warm,  thev  take  cold 
leaving  them  early  in  Uie  morning.    Then  foUow  lung  affections,  typhoid  fever, 
many  other  diseases  to  which  they  are  subject. 

'.  John  L.  S.  Debault,  La  Bose,  Marshall  county,  says : 

In  my  county  diseases  are  provailing  among  hogs  to  a  very  alarming  extent.  Dif- 
lots  seem  to  be  differently  affected.  Some  have  symptoms  of  quinsy,  while 
^,.a  seem  to  be  afflicted  with  the  old  cholera,  a  disease  not  very  prevalent  this  falL 
.««^wever,  almost  every  ailment  among  hogs  is  called  cholera.  An  entirely  new  phase 
Df  the  disease  seems  to  be  prevailing  tliis  season  among  my  own  ho^.  They  had  the 
run  of  a  very  large  pasture,  comprising  creek-bottom  and  iipland,  with  an  abundance 
nf  young  timber.    They  had  pure  nmning  water,  a  fine  blue-grass  pasture,  an  occa- 

onal  feed  of  com,  and  in  suldition  foUowed  a  herd  of  corn-fed  steers.  I  had  two 
uondied  and  iifty-three  head,  and  I  thought  they  were  the  finest  lot  of  shoats  I  had 
sver  seen— healthy  in  every  respect  apparently,  and  thrifty.  October  was  very  warm 
until  toward  the  close  of  the  month,  when  we  had  a  sudden  change  to  severe  cold 
weather,  ily  hogs  were  at  once  aliected.  They  commenced  to  sneeze  and  cough,  and 
the  pupil  of  t  he  eye  turned  white,  causing  total  blindness  in  a  few  hours.  Death  would 
generally  ensue  within  from  ten  to  twenty-four  hours.  Their  bowels  did  not  seem  to 
be  affected ;  the  disease  seemed  to  be  entirely  located  in  the  head  and  nasal  OTgana 
SBtil  within  two  or  three  hours  before  death,  after  which  the  whole  trouble  appeared 
to  be  with  the  lungs.  I  think  the  svmptoms  were  those  of  catarrh.  I  tried  various 
remedies  without  any  good  efi'ect.  Among  other  things  I  did  was  bleeding,  but  this 
only  seemed  to  hasten  death.  I  then  tried  turpentine,  sulphur,  and  copperas  with  like 
ill  success.  Finally  I  sent  to  Grundy  county  for  a  hog-doctor,  who  had  great  success 
IB  killing  all  he  undertook  to  euro.  I  changed  the  quarters  of  those  that  remained, 
slacin^  them  in  dry  hosjiital  buildings,  in  small  lots  together,  whero  I  could  give  them 

dicines  at  pleasiire.  This  did  not  stay  the  disease,  as  the  confinement  appeared  to 
^...ase  it  to  rage  with  greater  virulence  than  beforo.    I  finally  lost  two-thirds  of  my 

rd— one  hundred  and  fifty-five  out  of  two  hundred  and  thirty-three — before  the 
m^jeaae  abated.  My  opinion  is  that  the  disease  was  caused  by  too  high  a  temperature 
if  the  body  when  the  sudden  change  of  weather  took  place  in  October,  and  the  cimse- 
luent  sudden  cooling  of  the  outBide  surface. 

Mr.  EiCHAiU)  Wray,  Eiclimond,  McHenry  county,  says : 

I  have  be^i  breeding  stock  in  a  small  way  for  forty  years,  and  daring  that  period 
have  had  diseases  among  my  hogs  three  or  four  times,  bat  fortanately  they  did  not  do 
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miicli  damage.  Four  years  ago  my  hogs  showed  symptoms  of  diBeose.  VHien  fint  dii* 
covered  two  of  them  could  not  walk.  The  place  where  they  slept  I  found  to  be  daap 
and  wot.  Several  of  the  animals  were  stiff  in  their  joints,  and  in  addition  were  ooogb- 
ing.  I  bled  the  two  that  were  the  most  seriously  anected,  in  the  month,  and  put  tin 
in  a  hole  in  the  horse-manure  pile.  I  covered  them  all  over,  with  the  ezceptionof  tbe 
nose,  with  the  hottest  manure  in  the  heap  and  then  ponred  two  bncketfols  of  cold  vtter 
over  them.  This  was  in  the  mominff,  and  I  left  them  there  to  steam  until  night  I 
then  took  them  out  and  they  appeared  to  be  well.  I  had  to  leave  home  that  day,  vak 
was  absent  for  several  days  thereafter.  I  ordered  my  men  to  do  the  same  thing  vitk 
other  ho^s  that  might  be  similarly  attacked.  The  next  day  two  other  hogs  mn 
taken  sick  in  the  same  way,  but  instead  of  putting  them  in  a  not  place  in  the  minuR 
they  put  them  where  the  temperature  was  very  low,  and  the  resnlt  was  that  they  botk 
died.  By  separating  them  into  small  lots  and  giving  them  dry  beds  to  sleep  in  weloa 
no  more. 

I  have  had  sucking  pigs  affected  with  fever,  hard  breathing,  and  costivenefls,  fiirth 
removal  of  which  diSicuIty  I  have  used  a  syringe  with  some  success.  The  second itap 
of  this  disease  is  hemorrhage  of  the  bowels,  of  which  the  pigs  die.  The  poscipil 
cause  of  the  <lisease,  I  thiuk,  is  the  lack  of  dry,  warm  beds,  and  the  sleeping  of  w 
many  together. 

Several  fanners  near  mo  have  sustained  severe  losses  amonc  their  ho^  thif  yw 
Ono  of  them  told  me  that  spirits  of  turpentine  hod  been  of  more  oenefit  to  nis  anuDili 
than  anything  he  had  tried. 

Mr.  George  Stocks,  Dalton  City,  Moultrie  county,  says : 

Hog-cholera  is  the  scourge  of  Central  Illinois.  I  have  had  some  experience  with  it: 
I  think  it  was  in  1867  when  I  lost  from  thirty  to  forty  head,  all  I  had  but  one.  Tk 
majority  of  my  neighbors  lost  in  about  the  same  i)roportion.  The  disease  was  admtwl 
by  all  to  be  the  true  ho^-cholera.  The  animal  womd  first  commence  to  congb,  vmU 
get  off  its  feed,  and  it«  leet  would  seem  to  become  voi^  tender.  It  would  creep  to  iB 
bed  with  nose  and  tail  down,  and  generally  die  withm  from  one  to  three  dayi  On 
widow  woman  near  b^  lost  none,  and  on  inquiry  I  found  that  she  kept  a  few  oobmi 
of  asofetida  inclosed  m  a  sack  and  suspended  in  the  slop-barrel.  I  adopted  the  hw 
preventive,  and  occasionally  gave  coal  ashes,  copperas,  and  snlphnr,  and  fortisM 
years  lost  none.  Early  in  1871  I  met  with  a  report  of  a  stock-grower's  conTOttioi 
held,  I  think,  in  Lexington^  Ky.,  at  which  one  of  the  delegates  stated  that  be  ^ 
on  the  market  every  year  from  five  hundred  to  six  hundred  head  of  hogs,  avenfUV 
four  hundred  pounds  in  weight,  and  claimed  that  he  conld  either  prevent  or  cbr 
the  hog-cholera  with  the  following  prescription,  viz:  Fonr  ounces  of  cxyBtallixedctf- 
bolic  acid  dissolved  in  one-half  pint  of  rain-water.  Dose,  twenty-five  drops  to  nA 
hog,  or  one  teaspoonful  to  four  hogs,  given  in  a  little  slop  or  milk. 

On  my  place  I  generally  have  from  forty  to  seventy  hogs,  large  and  small,  and  hm 
used  the  above  remedy  lor  seven  years  with  success.  Dnrinff  that  time  I  hive  VA 
only  one,  I  think,  and  it  did  not  have  the  cholera.  Althon^  this  cotmty  his  ^ 
heavily,  wo  aro  not  alone,  as  I  yesterday  heard  of  one  gentleman,  residing  near  Diltfli 
City,  wiio  had  lost  twenty-three  of  a  herd  of  twenty-six  large  hogs  within  the  past  frv 
days.  • 

I  have  given  the  above  receipt  to  many  persons,  but  often  on  inqniiy  have  foot 
that  they  failed  to  use  it.  Since  using  it  I  have  had  six  or  seven  hogs  so  bad  that  tbef 
would  neither  cat  nor  drink,  and  I  had  to  pour  the  medicine  down  their  throatB.  li 
every  case  they  recovered. 

Mr.  J.  B.  TuENEB,  Jacksonville,  Morgan  county,  says: 

As  regards  hog-cholera,  ita  symptoms  are  so  utterly  various  and  disooidant  that  itii 
impossible  to  <lcscribe  it  by  such  means,  or  to  expect  that  the  same,  or  even  six  ~ 
tcmal  symptoms,  will  uniformly  attend  it.    Hence  some  think  that  difierent 


pass  under  the  same  name,  and  probablv  if  wo  should  insist  on  T>ninin|r  it  from  its  ei- 
temal  symptoms  wo  should  have  forty  different  diseases  instead  of  one,  but  these  fi- 
vers names  would  hinder  rather  than  help  us.    Mr.  Kirby,  of  onr  city,  who  has  eat  up 
thousands  of  them  this  year,  as  also  in  previous  years,  in  order  to  steam  the  grease otf 
of  them,  informs  me  that,  whatever  may  have  been  their  antecedent  symptoms^  tUr 
lungs  and  liver  appear  uniformly  most  deeply  diseased,  and  they  may  die,  as  pMBi 
with  diseased  lungs  do,  either  with  purging  or  constipation  of  the  bowels,  or  viA 
neither,  but  more  generally  with  purging.    But,  whatever  the  symptoms  m  the  di^ 
ease,  it  is  difficult  to  believe  that  its  general  producing  causes  are  not  the  same.   Unv 
'>auses  I  believe  to  be  too  exclusivo  feeding  on  some  one  or  two  kinds  of  fiMd  lai 
excessive  breeding  for  mere  fat,  both  of  which  produce  a  general  weakness  and  bend- 
.tary  degeucracy  of  the  race.    Tliis  general  deterioration  in  stamina  or  TitaUty  Wf 
)ares  whole  droves  or  generations  to  periodically  succumb  to  any  and  aU  mi&Tvxabli 
xtemal  conditions.    They  become  in  time,  so  to  speak.  "  cqnsnmptive  fiBniliM^''  M^ 
^her  nature  stops  in  and  in  one  way  and  another  tains  off  amt  of  tlMB^  ~ 
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s  not  want  to  breed  any  more  of  the  kind,  and,  as  nsnal  in  snch  cases,  at  last 
the  disease  down  and  stops  its  last  ravages  in  the  last  generation,  or  in  the 
pigs,  while  the  older  or  tougher  ones  escape.  In  confirmation  of  this  I  oh- 
jTst,  that  the  hog  is  by  nature  the  most  omnivorons  feeder  we  have,  and  this 
his  nature  cannot,  with  impunity,  be  continuously  violated ;  and,  second,  that 
ease  has  never  greatly  prevailed  except  in  the  West  and  South,  where  the  habit 
k1  maiuly  on  com  and  grass  at  most,  or  acorns  or  still-slops,  or  even  something 

For  years  our  large  and  fine  droves  of  hogs  kept  in  the  State  hospital  near  by, 

on  the  miscellaueons  offals  of  the  tables,  never  had  a  case  of  cholera  among 
lowever  much  it  raged  on  the  farms  all  around, 
his  is  ouly  an  antecedent,  remote  and  general,  or  producing  cause  of  the  disease 

though  it  is  highly  worthy  of  attention.  The  nearer  proximate  causes  of  each 
ate  outbreak  are  irregular  and  careless  feeding,  wretchedly  poor  and  insufficient 
whI  above  all  lying  on  cold,  damp  ground,  or  in  pens  too  warm,  or  where  the 
lo  together  in  a  heap,  or  in  straw  or  stalks,  in  order  to  keep  warm,  and  then, 
seking  with  sweat,  the  under  or  warmer  ones  run  suddenly  out  into  the  cold 
tractiug,  inevitably,  some  form  of  disease  of  the  lungs,  which,  repeated  month 
onth  and  year  after  year,  at  last  ends  in  epidemic  cholera.  When,  after  this 
ntinued  violation  of  all  the  laws  of  nature  and  of  health  in  the  animals,  the 
tastrophe  of  specific  cholera  at  last  comes,  it  probably  comes  to  its  final  work 
ivith  some  form  of  specific  contagion  as  the  immediate  cause  of  the  disease,  as 
aso  in  so  many  human  diseases — much  as  the  farmer,  when  he  intends  to  kill  his 
I  takes  his  butcher-knife  along  with  him.  The  knife  is  the  specific  and  imme- 
luse  of  the  death  of  the  animaJis,  while  shortness  of  com  to  keep  them  longer, 
act  that  they  arc  fat  enough,  or  the  want  of  money,  may  be  the  more  remote 
leral  cause.  This  **  cholera  butcher-knife,"  or  specific  cause,  will  probably  be 
o  be  (as  it  is  in  so  many  of  our  worst  human  diseases,  such  as  the  most  malie- 
rms  of  fevers,  cramps,  diphtherias,  &c.)  some  form  of  fungus  propagating  itself 
oicroscopic  spores,  perhaps  from  the  immediate  breath  of  the  diseased  animal, 
tiose,  and  only  to  those,  already  predisposed  to  it,  prove  causes  such  as  are  above 
aed. 

more  inclined  to  believe  in  such  a  specific  cause  from  an  incident  in  my  own  ex- 
e.  Some  ten  or  fifteen  years  ago  my  sons  wrote  me  that  all  the  hogs  on  one  of 
ns  were  dying  with  the  cholera,  and  I  think  nearly  one  hundred  of  their  best  fat 
kd  already  died.  My  ho^  here  had  had  the  cholera  badly,  but  a  neighbor  gave 
impirical  recipe  for  it  which  some  one  had  given  him,  and  which  whoUy  arrested 
Y  hogs.  This  recipe  I  sent  immediately  to  my  boys,  directing  them  to  get  it  and 
t  thoroughly,  and  also  to  attend  strictly  to  all  tne  remote  causes  above  inti- 
in  their  tutiire  feeding  and  care,  and  to  ^ve  the  preparation  as  a  preventive 
•er  any  cholera  appeared  on  the  farm  or  in  the  vicinity.  They  did  so,  and  we 
st  no  more  hogs  from  cholera  from  that  day  to  this  on  any  of  our  farms,  though 
requently  raged  all  about  us.  After  sufficient  trials  I  published  this  recipe, 
tr  with  the  facts,  in  our  Prairie  Farmer.  This  was  some  ten  or  fifteen  years 
Intire  strangers  in  various  parts  of  the  West  have  since  written  to  me  for  that 
saying  that  they  had  tried  it  at  the  time  and  saved  their  hogs ;  were  now  hav- 

cholera  again,  but  had  lost  the  Farmer  containing  the  recipe.  A  few  years 
)me  speculating  scamps  visited  all  the  fairs  in  the  West  and  sold  the  farmers  a 
ure  cure  for  the  cholera  for  $5  each,  with  the  condition  that  the  secret  waa 

0  be  divulged.  They  happened  to  offer  it  to  a  friend  of  mine^  who  knew  it  to 
dentical  published  prescription.  I  then  published  it  again,  with  the  facts,  and 
[  them  in  their  swindle.  All  the  alleged  effective  cures  I  have  since  read  or 
f  are  of  the  same  general  nature,  and  many  of  them  contain  more  or  less  of  the 
»ecific  things.    They  all  seem  to  aim  at  two  things,  viz.,  correcting  the  acidity 

ation  of  g^^es  in  the  stomach  and  bowels  by  constant  suppUes  of  stone  coal, 
u,  ashes,  alkalies,  black  antimony,  &c.,  and  the  extermination  of  the  specific 
ir  cause,  or  its  repulsion  from  the  system.  The  general  nature  and  effects  of  all 
^medies,  such  as  sulphur,  saltpeter,  coal-oil,  chloral,  asafetida,  spirits  of  turpen- 
c,  seem  to  look  toward  the  repelling  of  the  specific  fimg^  or  contagious  cause, 
er  it  may  be.  For  these  and  similar  reasons  I  am  incliuMl  to  believe  in  specific 
on,  propagated  from  the  living  rather  than  from  the  dead  animal,  and  possibly 

1  the  atmosphere.  Perhaps  these  suggestions  may  awaken  a  curiosity  to  Imow 
le  quack  remedy  is  that  has  served  ns  so  well.  I  say  quack  remedy,  mr  there  is 
ense  of  any  scientific  a<\justability  about  it ;  nobody  knows  who  started  it  or 
was  starte<l.  We  tried  it  simply  because,  in  our  then  need  and  despair,  we 
ilUng  to  try  anything  that  was  offered.  It  served  us  well,  though  we  knew  not 
did,  and  so  we  commended  it  to  others ;  and  so  far  as  we  know  it  did  as  well 
n.    But  in  some  new  or  different  phase  of  the  disease  it  may  fail  utterly,  for 

know,  as  many  similar  specifics  do. 

9gs  in  cholera  latitudes  should  ever  be  kept  without  dry  sheds  or  pens,  and 
loors  or  dry  dirt  to  sleep  on,  and  so  few  togeuier  that  they  will  not  pile  on  cold 
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niglits^  nor  withont  plenty  of  good  water,  stone  coal,  and  aalt  and  aahfis,  mixed  ad 
pen)otnally  bcibiv  tlu'ui.  If  »toue  coal  cannot  bo  had,  nse  charcoal, or  even  w^  brick- 
bats, and  i)(l<l  sulphur  to  the  salt  ami  ashes.  Allthia  ahoaid  be  perpetually  be&n 
them.  Add  to  tiiis  ais  ^vat  a  variety  of  food  and  as  Irequent  changes — ^if  it  is  only 
from  corn  to  ^russ,  bran,  Khorts,  &c. — as  it  is  pnuiticablo  to  make.  Then  whenera 
the  cliolera  is  aruun<l  wo  should  keep  coust-antly  before  them,  in  a  dry  trough,  as  s  pn- 
ventivo  but  not  as  a  cure,  the  following  ndxturo: 

One  peck  of  wo<id  ashes,  four  poiuuls  of  salt,  and  ono  iraund  each  of  black  anrimooT, 
copprTiis,  and  sulphur,  and  one-foiu'tli  pound  of  saltpeter.  Poand  fine  and  mix  thor- 
oughly, and  sot  in  a  dry  trough  where  the  hogs  can  Iiavo  free  access  to  it.  Tiiisitu 
the  I'ccipe  was  given  nie.  If  the  cholera  should  again  attack  my  hogs,  I  woQldnoT 
add  a  piut  of  coal-oil  and  a  half  i»int  of  chloral  in  solutioti. 

]Mr.  A.  CoFFMAN,  Rejiiolds,  Kock  Island  county,  says : 

At  present  the  only  prevalent  disease  amon^  farm  animals  here  is  cholen  uan^ 
hogs,  and  of  this  there  are  so  many  diilerent  lorms  that  it  is  ditticnlt  to  giv«  a  £^ 
nosis  of  it.  It  not  only  occura  in  widely-diiferent  forms,  but  also  under  circamstuoH 
and  conditions  as  varied  and  as  widely  dillerent.  Ueuc«  no  theory  has  yet  been  ni- 
vanced  hero  but  that  some  well-known  facts  occnr  which  knock  the  theoiy  "lugbit 
than  a  kite." 

The  fonn  of  the  disease  which  prevails  here  to  the  greatest  extent,  and  which  ema 
the  greatest  loss  to  hog-raisei-s,  is  what  is  termed  pig  or  shoat  cholera.  I  should  t^ 
that  it  resembles  a  low  form  of  typhoid  pnoimionia,  generally  attended  with  a  yuAoh 
cough,  sometimes  with  vomiting  and  purging,  Ireqoeutly  ^4th  Bore  head  and  fja 
the  eyes  sometimes  bursting  entirely  ont  of  the  sockets.  They  sometimes  Hft  k 
weeks,  all  the  time  wasting  away,  and  occasionally  die  within  a  few  hows.  Huifin 
seldom  attacks  hogs  a  year  or  more  old.  The  more  violent  ibrms  vary  so  umchtktfl 
will  not  attempt  a  description.  As  to  the  remedies,  they  are  as  varied  as  the  BobM 
of  the  owners  can  mako  them.  Everytliing  that  is  heard  of  or  can  be  thon^^ttf  v 
likely  to  be  of  benetit  is  tried,  but  as  often  fails.  My  own  expotianoe  is  (and  I  kin 
had  considerable  of  it)  that  medicine  is  of  littlo  nse.    I  had  it  among  my  ahootila* 


every  day.  Under  this  treatment  I  lost  but  few,  and  escaped  better  than  ayDOfl- 
bors.  Still  I  do  not  advance  this  as  a  sure  means  of  cnrc.  I  have  more  futhiiiif 
however,  than  in  all  the  drugs  of  tho  apothecary  combined.  Others  have  tbad  tbe 
same  troatmcnt  to  some  advantage.  Tho  disease  is  very  destructive  here  acvntbii 
winter.  I  sincercdy  hope,  with  tho  combined  efforts  of  yourself  and  the  stoS-nim 
of  the  countr>',  that  some  preventive  may  be  found  for  this  soonrge. 

Mr.  Geoege  p.  AVebee,  proprietor  of  Mcader  &rm,  Pawnee,  Sanga- 
mon county,  says : 

So  much  Las  been  written  and  said  on  the  subject  of  hog-cholera  that  its  eoDadBO- 


tion  has  become  almost  disgusting.  Nevertheless,  in  a  work  of  such  exeat  impadufst, 
I  am  always  ready  to  eulist.  Swine,  liko  all  other  classes  of  ATiimiiia^  are  salQeeltD 
luimcrous  diseases;  but  since  the  lirst  cases  of  what  I  regard  ertrictly  as  heg-chotas 


were  known  in  our  cuimty,  all  the  swino  ailments  are  called  cholera.  If  an  uuBil 
becomes  atl'eoted  in  any  way,  tlio  trouble  being  invisible,  it  is  at  once  pnmoaBCfii 
cholera,  llcuce  the  gi'eat  trouble  so  often  encountered — ^incorrect  treatnwDt  and  ■It- 
mate  failure.  The  disease  was  tu-st  introduced  into  this  county  about  twenty  yvs 
ago  by  hirge  droves  of  half-si ars'ed  Missouri  hogs,  bought  there  at  a  verrlofrpM 
owing  to  soareity  of  eorn,  and  brought  hero  to  fatten  when  crops  were  one.  Tbw 
animals  Avere  ])u(  u])(>n  a  full  feed  oi  dry  com,  and  in  a  few  days  many  of  thMBWR 
taken  with  violent  tits  of  retehiug.  In  sx  few  hours  the  lx>we1s  would  begin  to  optM 
fr(H.dy.  E\ident  signs  of  griping  in  the  l)owols  accompanied  these  discEaigeik  vUch 
coustantly  gi-ew  more  frciiueut  and  severe  until  death  relieved  the  sufieier.  Bom- 
times  within  a  single  li(mr  from  the  iiret  symptom  the  animal  would  die,  wluls  otiben 
would  last  twenty-four  li<Mira,  or  even  longer.  Very  few  of  these  animals,  thus  sflidx^ 
recovere<l.  No  remedies  that  I  have  heai-d  of  were  used,  as  it  was  thongut  to  becaoK^ 
by  the  hi;;h  feed  closely  following  the  extreme  starvation  to  which  th^  li^  beesiB^ 
jt'cted.  In  a  short  time,  however,  the  native  hogs  began  dying  in  a  sbnthvBiBMr. 
which  caused  no  little  alarm.  Since  that  time  our  comity  has  not  been  five  horn  tin* 
plague.  Then  began  tho  discussion  as  to  contagion,  epidemic,  dse.,  with  which  t^ 
are  acquainted  who  hnvt;  ]^aid  any  attention  to  the  disease.  Wkile  these  poiirts ban 
never  bt'cn  decided.  I  regard  them  as  matters  of  great  importance. 

The  symptoms  of  hog-eholi>ra  are  about  as  follows:  DlBpositkni  to  remain  ^[oirt: 

when  driven  up  to  feed  will  smell  of  the  food  but  refhse  to  eat;  stand  drawn  op  vi*^ 

feet  under  tlie  body,  back  arched,  head  and  ears  drooping,  0yea  look  weaiy  and  6^ 

(uently  inflamed ;  violent  retching  and  vomiting ;  griping  and  evident  n^««  and  cnflf* 
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n  bowels ;  severe  sconring,  and  discharges  not  always  of  same  character.  Death  usually 
es  from  within  one  to  thirty-six  hoois.  If  the  latter  period  is  passed  recovery  is 
AMt,  anfreqnent.    Animals  once  affected  are  not  so  liable  to  attack  in  the  fhture. 

It  would  require  hundreds  of  pa^s  of  closely-written  matter  to  give  in  detail  the 
raried  treatment  and  remedies  used  for  this  malady.  Almost  all  the  minerals  and  veg- 
etables in  their  different  forms  are  prepared  for  medicines;  stone  and  charcoal,  lime 
uid  ashes,  the  different  kinds  of  oils  ana  salts,  sulphur  and  soda  and  the  various  acids, 
mixed  and  compounded,  mercury  and  arsenic ;  indeed  the  entire  list  is  given  for  aught 
[  know.  I  have  known  of  seeming  wonderful  cures  aad  strange  failures  under  the 
same  treatment  and  remedies.  My  opinion,  founded  upon  practical  tests  and  observa- 
tions, is  that  the  disease  is  epidemic  and  contagious.  Animals  should  have  the  largest 
possible  range;  they  should  never  be  housed  except  in  bad  weather;  their  feeding- 
place  should  be  changed  as  often  as  once  in  two  or  three  weeks;  their  beds  should  be 
carefully  attended  to,  and  aU  the  trash,  old  beds,  and  co^ections  about  x>ens  and  sheds 
should  be  burned  as  often  as  once  a  week,  and  the  ashes  left  for  the  piss  to  eat.  Pigs 
ihoold  have  access  to  pastures  as  much  of  the  year  as  possible;  the^  should  be  fed  tQl 
felie  slops  from  the  kitchen  and  the  dairy,  or  as  much  of  it  as  they  will  drink  in  the  dry 
weather  of  late  summer  and  in  midwinter;  feed  and  water  regularly,  and  never  give 
medicine  unless  the  bowels  become  constipated ;  then  air-^akcd  lime,  wood  ashes,  and 
%  little  salt  is  the  best  remedy.  The  condition  of  the  bowels  may  be  readily  known  by 
watching  the  droppings.  I  am  fully  convinced  that  if  the  bowels  are  kept  in  a  healthy 
condition  there  will  be  no  such  tmng  as  hog  cholera,  so  called,  or  in  fact  many  other 
diseases.  This  should  be  done  by  cleanliness  and  careful  feeding,  watering,  &c.,  and 
not  by  dosing  with  poisonous  medicines. 

Of  course  my  poet-mortem  examinations  have  not  been  strictly  scientific,  as  I  am  not 
a  veterinary  surgeon.  The  results  invariably  satisfied  me,  however,  that  the  whole 
stomach  and  bowels  were  deranged,  usually  inflamed,  as  if  greatly  excited.  I  have 
found  nothing  that  would  Justify  a  specified  location,  or  a  reasonable  cause  for  the 
disease.  I  have  examined  monv,  as  in  former  years  I  lost  them  by  hundreds.  After 
all  my  reading,  observation,  ana  actual  experience,  I  pronounced  the  whole  thing  a 
mystery  that  can  only  be  solved  by  accident,  time,  or  science. 

Mr.  Donald  MuBomsoN,  Toulon,  Stark  county,  says : 

For  several  years  past  the  hog-cholera  has  annually  been  destroying  immense  num- 
besB  of  hogs  throughout  various  sections  of  this  country.  The  probability  is  that 
f2SO,000  would  not  cover  the  losses  in  this  county  alone  since  the  disease  first  made  its 
appearance.  I  am  a  fanner,  and  have  been  extensively  engaged  in  hog-raising,  and 
therefore  have  given  the  disease  a  great  deal  of  careful  thought  and  study,  and  I  be- 
lieve I  have  now  found  a  sure  remedy,  if  given  in  the  first  stages  of  the  disease.  The 
recipe  is  as  follows : 

Make  a  strong  tea  of  smart- weed.  After  the  weeds  are  separated  fir^m  the  solution, 
add  one-eighth  of  a  pound  of  arsenic  and  one-fourth  of  a  pound  of  concentrated  Ive, 
and  from  one-fourth  to  one-half  spoonful  of  flaxseed  to  the  hog  (according  to  the  size 
of  the  animal).  It  is  best  to  have  the  solution  boiled  over  again  after  the  flaxseed  is 
added,  or  else  have  the  flaxseed  cooked  in  a  smaller  vessel  and  thoroughly  mixed  with 
the  tea  after  the  weeds  are  separated  firom  it,  then  mix  a  sufficient  quantity  of  oats  in 
the  tea  to  soak  it  all  up,  and  feed  to  the  infected  hogs  meht  and  morning  as  much  of 
it  as  they  will  eat.  Give  them  no  other  food  for  a  we^  or  ten  days,  or  until  they 
begin  to  show  unmistakable  si^ns  of  returning  healtl^  when  this  feed  may  be  gradu- 
ally lessened  and  com  given  in  its  place,  gradually  at  first,  and  increased  as  the  other 
is  diminished. 

The  flaxseed  is  not  necessary  unless  the  bowels  are  constipated,  which  is  generally 
the  case  in  advanced  stages  of  the  disease.  Some  farmers  use  salts  when  the  bowels 
become  constipated ;  but  it  is  about  the  worst  thing  that  can  be  given,  as  it  is  a  blood- 
oooler  and  a  blood- weakener.  Although  it  may  give  temporary  relief  it  prostrates  the 
system,  and  in  a  few  days  the  hog  will  be  in  a  much  worse  condition  than  it  was  at 
first.  The  flaxseed  is  a  good  laxative,  and  at  the  same  time  is  very  nounshkig  and 
atrenetheiiing  to  the  system.  The  lye  seems  to  be  a  good  tonic  as  well  as  a  good 
remedy  for  cough  in  hogs.  The  arsenic  also  acts  as  a  tonic,  besides  it  kills  the  worms 
■with  which  all  hogs  (with  very  few  exceptions)  are  troubled.  The  smart-weed  is 
probably  about  the  best  remedy  for  inflammation  that  we  have;  it  is  wanning  and 
strengthening  to  the  system,  and  gives  tone  to  and  equalizes  tie  circulation  of  the 
blood,  just  what  seems  to  be  needed,  as  the  disease  is  a  congestion  of  the  lungs. 

Mr.  John  C.  Andbeas,  Manchester,  Scott  county,  says: 

In  this  vicinity  the  losses  have  been  very  great  fh>m  diseases  among  hogs,  that  of 
cholera  being  the  most  prevalent.  The  loss  ot  pigs  recently,  from  one  to  two  months 
old,  within  a  circuit  of  two  miles,  has  been  over  four  hundred  head.  In  a  herd  of  one 
hundred  and  fifty  head  only  two  were  left;  in  another  of  ninety  head  .but  eight  were 
left.    The  first  symptoms  were  axtreme  chillinflBs,  even  when  the  thermometer  ranged 
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Tonant. 


Herd  of  55. 


Herd  of  32. 


Again,  on  tho  farm  of  Mr.  Jonathan  Hunter  I  found  the  disease  bad  prevailed  durm» 

the  spring  and  early  sununer.  It  broke  on 
among  tho  swine  on  the  ac^oining  place,  and 
ho  pc^nncd  up  those  of  liis  pigs  (fifty-fiTc) 
that  luid  been  cxxK>sed  to  the  contagion  in 
tho  field  shown.  Ho  had  another  herd  of 
thirty-two  pigs  that  had  not  been  so  expoe«L 
and  they  were  in  an  adjoining  field  (Dia- 
gram No.  2),  separated  from  the  othen  bva 
worm-rail  fence.  Every  night  they  came 
up  to  bo  fed.  During  the  day  they  ranged 
down  the  lane  toward  the  tenant's  faooiB 
into  a  woods  range,  sometimes  even  in  cob- 
pany  with  the  tenant's  pigs,  and  at  nigiit 
laid  in  the  Held  ac\joiuing  the  sick  swioe: 
and  yet  not  one  of  these  thirty-two  vu 
taken  with  the  disease. 
Again,  at  Mr.  James  McAlpin's,  on  the 
^  public  road,  about  two  and  one-half  miki 

^'™°*  *  ^' "  from  tho  court-honse,  the  disease  was  np" 

severely,  having  destroyed  over  a  hundred  head  of  swine  in  a  few  wi^eks.    Tho  i 
of  the  adjoining  farm  across  tho  road  ranged  up  to  the  fence,  on  the  other  side  of  whi 
these  hogs  were  dying,  and  more  than  two  months  had  passed  without  a  single  catt 
occurring  on  that  place. 

I  could  givo  numerous  examples  of  Just  such  curious  instances  of  non-eontagion.  but 
the  literature  of  tht^  disease,  as  given  in  newspaper  articles,  shows  that  the  nuiladT 
])08sesses  very  erratic  properties  as  regards  its  spread  by  contagion.  I  will  give  aoov 
instances. 

George  M.  Coldwell,  of  William ville,  Wayne  county,  Missouri,  in  answer  to  qiurio 
from  tho  Saint  Louis  Globe  Democrat  as  to  how  many  hogs  he  had  lost  fiom  the  so- 
called  hog  cholera,  answered : 

*^  I  lost  none  of  my  Bcrksliires  except  some  pigs  that  were  shown  at  four  faiEB,irbich 
came  home  sick.  Thero  wero  nineteen  of  thom,  and  they  all  died*  Although  tnziMd 
loose  with  tho  other  hogs,  none  of  them  took  it.  I  had  eighty-six  stock  hogs  that  wm 
raised  on  clover-fields,  and  as  soon  as  com  was  hard  enough  to  feed  I  fed  it  to  them.  I 
never  saw  shoats  do  better.  In  from  five  to  six  weeks  a  disease  broke  out,  entixdr 
dificrent  from  that  wliich  aft'ectcd  the  nineteen  head  that  had  been  at  tho  fiiin^  and 
all  the  best  ones  died,  leaving  mo  sixteen  worthless  shoats  of  about  one-half  their 
former  sizo  and  weight ;  and  to-day,  four  months  since  they  quit  dying,  they  are  not 
as  heavy  as  when  tho  cholera  took  them  first." 

In  answer  to  additional  questions,  he  stated  that  while  some  of  his  best  Berkshin 
sows  ran  with  tho  sick  animals,  ho  had  lost  none  by  the  disease,  nor  had  he  lost  a  single 
])ig  from  thoso  sows.    lie  did  not  regard  the  disease  as  contagious,  and  cited  the  &t 
tliat  some  of  his  stock,  confined  on  tho  same  running  stream  and  just  below  affected 
hogs,  showed  no  signs  whatever  of  disease. 
Mi:.  George  Hunter,  of  Carlinvillc,  Macoupin  coimty,  nilnois,  says : 
^'  Have  had  the  disease  but  onco  on  my  place.    On  that  occasion  it  was  brought  then 
by  a  diseased  shoat  and  communicated  by  contagion  and  infection,  fijnst  to  the  weakest 
pi^  and  then  to  the  strongest  hog.    Wo  promptly  destroyed  the  weakest  and  moit 
afiected,  and  saved  all  the  stron|;est  and  best  with  but  slight  injury  and  no  doctoring." 
Mr.  F.  S.  Richards,  Viriden,  Montgomery  county,  Missouri,  says: 
*'  I  do  not  think  it  contagious.    The  disease  has  been  for  tne  last  fifteen  yean  on  lU 
sides  of  my  farm,  and  diseased  hogs  have  gotten  into  my  lots  and  died  tliero,  yetny 
hogs  have  escaped." 

In  ix>rtions  of  the  country  from  whence  reports  come  affirmin|^  its  contagions  chan^ 

ter,  close  and  careful  observers  deny  that  the  disease  is  contagious  at  all,  and  ascribe 

its  provalenco  to  in'<>gularity  in  feeding  and  improper  diet,  or  general  ill-treatmnt  of 

swine,  such  as  exposure  to  wet,  cold,  dust,  &c.,  and  the  idea  mis  pretty  thoroo^ily 

obtained  in  certain  portions  of  tho  country  that  these  causes  are  sufficient  to  geuea!» 

t.    As  to  tho  period  of  incubation,  results  of  observation  dififor  as  widely  as  opinifln* 

ju  regard  to  its  contagious  character.    By  the  period  of  incubation  is  meant  the  tine 

^^'at  elapses  between  exposure  to  tho  ]>oison  of  a  disease  and  the  period  of  its  takiiu: 

•*bct.    Tho  Him])lc8t  example  is  in  vaccination,  where  inserting  the  vims  into  the 

..111  of  a  person  stands  for  tho  period  of  exposure  to  the  disease,  and  the  ai»peartfKe 

"C  irritation  around  tho  point  of  inoculation  (three  days)  for  the  sickening  m  ocRd^ 

tuence  of  the  exposure  by  inoculation.    In  malignant  pustule  tho  period  of  incnba* 

ion  is  a  definite  one.    In  tho  rinderpest  we  have  again  a  fixed  time.    In  almost  all  ^ 

•-a'vs  of  a  highly  contagious  nature  in  animals  as  in  man,  we  have  a  limit  of  time  of 


•ibation 


fv    1 


^^^*^tr^^ 


of  t  ho  ix)ison  of  discaso  rarely  varying  more  than  a  few  days  firom  its  diortcft 
f^'if,  liniif     My  inv^B^igr^iona  show  the  death  Tate  in  this  difl6M6  to  te* 
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hi/»h  as  69  per  cent,  of  those  exposed  to  contact  'with  the  sick,  and  in  this  I  do  not 
dider  from  the  recorded  experience  of  almost  every  one  else.  The  disease  comes,  too, 
with  a  most  6mT)risinjj  vinilence,  and  kills  with  the  rapidity  of  the  most  malignant 
of  the  charbon  epidemics.  It  almost  always  leaves  the  few  that  do  recover  woithless 
and  unfit  to  live.  The  hog  cholera  is  as  erratic  in  this  as  it  is  in  its  spread  by  conta- 
gion. Careful  observations  by  Dr.  Laws,  in  Edinburgh,  in  1664,  led  him  to  set  down 
the  period  of  incubation  at  from  seven  to  fourteen  days.  Dr.  Sutton,  of  Aurora,  Indi- 
ana, in  1848,  in  a  series  of  experiments  by  inoculation,  seemed  to  clearly  arrive  at  a 
period  of  from  thirteen  to  fourteen  days.  Professor  Axe,  of  London,  in  1875,  figured 
it  down  with  equal  precision  from  six  to  eight  days,  and  in  the  case  of  the  wind  blow- 
ing fix)m  the  sick  over  a  sound  herd  a  half  mile  away,  the  period  was  three  days. 
Tlieee,  and  many  other  observations,  show  that  the  hog  cholera  lacks  a  definite  period 
of  incubat  ion  as  one  of  the  points  in  its  natural  history. 

The  next  point  for  consioeration  in  the  examination  of  this  subject  should  be  the 
symptoms  of  the  disorder.  Almost  every  disease  has  somopartiouJar  feature  or  suc- 
cession of  features,  by  wliich  it  is  recognized  during  life.  The  symptoms  as  a  rule  are 
constant,  and  appear  with  the  disease.  Sometimes  other  symptoms,  accidentally  pres- 
ent, may  loom  up  into  such  prominence  as  to  mask  those  ]>eculiar  to  and  distmctivo 
of  the  disease;  but,  as  a  rule,  close  observation  of  the  sick  will  show  the  peculiar  and 
characteristic  symptoms  to  be  present.  Lubin  (Rec.  de  Medicine  Veterinaire,  pp.  120 
et  9cq.j  1834),  describee  these  symptoms  as  follows : 

'^ There  is  general  prostration  of  the  animal;  small,  frequent  pulse;  drooping;  hot 
and  tender  ears:  projecting,  haggard  eyes;  intensely  red  conjunctiva;  lips  swollen 
and  everted,  rea,  and  sometimes  foaming  at  the  mouth.  The  animal  hides  in  the 
litter:  breathes  frequently  and  with  difficulty;  emits  anxious,  plaintive  cries;  con- 
tinued, convulsive  movements  always  precede  the  appearance  of  red  spots  on  the  ears, 
l>elly,  and  inner  portions  of  the  tmghs.  These  spots  gradually  become  darker,  and 
sometimes  the  individual  spots  unite  and  form  large  patches ;  pari.ial  paralysis  of  the 
liind  quarters,  involuntary  and  foetid  discharges,  and  death  is  not  long  delayed.'' 

In  describing  the  poslrmartem  appearances,  he  finds  "  the  brain  and  nasal  cavity 
natural ;  tongue  red ;  lungs  swollen  and  congested,  covered  with  spots  of  extravasated 
blood,  and  stained  brown  in  portions.  The  contents  of  the  abdominal  cavity  are  all 
congested,  inflamed,  and  spotted,  as  is  the  skin.  These  spots  are  extravasated  blood. 
Sometimes  fluid  is  formed  in  the  abdomen.'' 

The  contents  of  the  bowels  were  dry,  and  the  animal  was  constipated  until  toward 
the  termination  of  the  disetise.  Ho  found  that  dogs  were  not  affected  by  eating  the 
flesh  of  the  diseased  animals,  and  that  inoculating  them  with  the  ichorous  juices  of 
the  sore  spots  did  them  no  harm.  In  milder  cases  of  the  disease  he  foimd  nearly  the 
same  symptoms  during  life,  but  after  death  there  was  observed  greater  disorganization 
of  the  affected  parts.  The  inflammation  seemed  to  run  its  course,  and  end  in  the  soften- 
ing and  breaking  up  of  the  tissues. 

M.  Lax>ou8il,  in  the  same  work  (vol.  I,  pp.  475,  ci  seq.j  1831),  describes  a  similar  out- 
break in  another  part  of  France,  and  without  any  hesitation  called  the  disease  *'  gas- 
tro-enteritis,  complicated  with  Charbanneuse  fever."  As  will  be  seen  from  the  above 
the  definite  points  of  the  disease  are,  firat,  the  temperature ;  second,  petecchia),  or 
si>ots  on  the  skin  and  internal  organs.  The  other  appearances  do  not  seem  to  be  so 
constant,  and  appear  to  arise  from  some  tendency  of  the  disease  to  spend  its  force  on 
some  one  organ  more  than  on  others.  In  one  herd  of  swine  the  lungs  seem  to  be  most 
afiected,  in  another  the  stomach,  and  the  small  and  large  intestines.  According  to 
these  syinptoms  the  disease  might  fairly  be  classed  with  the  eruptive  fevers.  Again, 
8ome  observers,  happening  on  cases  where  the  entire  intestinal  canal  from  one  end  to 
the  other  shows  irritation,  pronounce  the  disease  of  gastro-intestinal  origin.  Others, 
finding  the  lungs  of  the  swme  most  affected,  call  it  a  pulmonary  trouble,  and  attribute 
it  to  inhaling  too  much  dust  from  dry,  dusty  beds.  I  propose  here  to  recite  my  own 
obscr\'atioii8,  premising  that  I  approached  the  subject  utterly  without  bia«  toward 
any  of  these  theories.  I  will  endeavor  to  show  that  the  theories  held  by  those  claim- 
ing to  bo  best  informed  on  the  subject  are  not  only  insufficient  to  explain  the  patho- 
logical and  physical  phenomena  of  the  disease,  but  are  tlirectly  at  variance  with  the 
best  known  and  accepted  theories  in  special  and  comparative  pathology'. 

The  cases  that  came  under  my  observation  were  not  many  in  number,  and  I  was 
able  to  make  only  eight  post-mortem  examinations,  but  the  subjects  that  I  examined 
comprised  typical  cases  of  the  disorder  as  it  prevailed  in  the  section  about  Princess 
Annt^  Court- House,  Va.,  and  of  the  disease  as  it  is  described  in  books  on  the  subject. 
I  will  firat,  however,  give  an  account  of  observations  on  the  extent  of  the  disease,  and 
such  other  facts  in  its  history  as  were  obtained  from  the  plantera  in  the  county,  and 
then  give  the  post-mortem  cases  together.  Mr.  H.  B.  Malbone  had  lost  thirty  hogs :  four, 
four  months  old ;  six,  five  months  old ;  twelve,  two  months  old ;  four,  one  year  old, 
and  six  farrows  of  pigs,  averaging  eight  each.  Some  that  died  were  constipated, 
would  lie  around  the  pen,  poke  in  the  comere  of  the  fence  with  their  snouts,  stagger 
in  their  gait,  and  get  gradually  worse  imtil  they  died.    Some  would  eat  heartily  all 
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the  time.  Or-e  fed  hi»artilT  nnd  died  inimoilintely  lheroaft«-.  Some  fvvr  piir«re<l  and 
vomit<Mi,  and  ouc  or  t  wo  iimghctl.  iSovcii  of  1  he  sii-k  recovered.  One  pig.  about  Mua 
months  old,  had  it  four  ti«u*8  in  six  weeks ;  pot  very  ill  and  refiucci  to  eaf,  ralUed  ac"l 
ate  hea:  =  ily  for  live  or  six  days,  then  >jot  «aa  bud  an  ever  again ;  at  one  time  it  imr^'tt!; 
at  another  time  it  wsh  eonsiipated.  They  all  had  the  charact-eriatic  eruption,  ^^m*- 
had  lost  all  their  hair,  an<l  looked  scaly  and  mangy.  Two  had  new  hoofs  gruwinc 
out.  Those  that  survived  the  ilisease  were  all  iu  a  very  poor  condition,  save  out  tha: 
seomeil  to  have  recovereil  entirely.  He  had  about  fourteen  hogs  of  oil  ages  left,  inolud- 
iuff  those  that  had  been  ill.  The  hcrtl  was  comivosed  of  thirty-seven  bogs ;  Ihirty  wew 
sick  and  stiven  n*coveivd.  No  poti-vwrtcm  examinatioxLB  were  had.  The  average  dura- 
tion of  disease  was  four  days. 

3klr.  N.  13.  Moore  lost  twenty-six  out  of  forty-one  hoss.  "The  most  of  them  were 
taken  with  vomit  lug  and  purging,  and  soon  became  feeble  in  theur  gait-.  They  moaueu 
and  grunted  all  the  while,  and  laid  down  and  died  suddenly."  Others  would  be  i^<!i- 
stipatexl  from  the  iii-st;  would  uu)pt;  anmnd,  and  would  push  with  their  sbuuts  in  \W 
comers  of  the  I'eure.  These  pigs  all  had  the  charactcrint  ic  eruption^  and  during  tlu'it 
illueeis,  aud  after  death,  large  quantities  of  small,  whitish  womia,  barely  visible  to  tbf 
casual  glan(H\  lould  be  seen  rrawLing  out  of  their  noses.  The  stomach  was  foimdlnll 
of  these  worms.  Some  of  these  hogs  wheezed  incessantly,  and  seemed  to  breathe 
with  great  dilticulty,  but  did  not  cough.  This  held  was  composed  of  forty-one  hoes, 
of  which  thirt y-niiii*  w  ore  sick  and  tbirteen  recovered.  All  the  animals  that  droopMl 
for  two  or  three  <lays  during  the  illness  of  tho  othera  were  classed  as  sick. 

Mr.  Samut'l  Love't  t  had  a  lierd  of  fourteen  head,  and  lost  four.  They  were  cottivr. 
aud  had  a  tivmblLiig  and  uucertaiu  gait,  hair  all  starifig,  akin  very  hot,  wheeled  a 
great  deal,  si'cmed  stopped-up  at  th*^  nose. 

Mr.  J.  1).  James  had  a  herd  of  fifty  head,  out  of  which  he  lost  thirty-nine.  Thirty- 
seven  were  six  months  old;  two  wei-o  eight  months  old.  They  were  constipatfil 
moped  about,  pushed  with  (heir  heads  against  tho  fence,  ate  heartily^  aud  eougfafii 
continually. 

Mr.  G.  \\ .  Fentroes  lost  twenty-live  out  of  fifty  head.  Only  five  recovered  that  had 
the  disease,  h^^nnptoms:  "Palpitation  of  the  heart;  spasmoilic  breathing  with  gmt 
oppi'ewsion;  some  seoming;  more  were  constipated;  some  highly  ieveriah;  noticed  do 
eniption;  some  died  with  eouvulsions  like  lock-jaw." 

Mr.  Emmerson  Legget  lost  eight  out  of  twenty-five,  but  gave  no  symptoms. 

Mr.  H.  T.  (Jcanick'loat  twenty-live  head  out  of  a  heid  of  forty.  The  disoaso  wa«t  u 
the  ])lace  for  two  mouths.    Shoats  five  or  six  motjths  old  suttisred  most. 

Mr.  Knuijt>rsim  Laurl  lo»t  one  huudred  an<l  'Mght  out  of  a  herd  of  one  hnndreil  aiA 
seventy-eight.  Ht^  made  two  po9t-mortem  exp  miuat  ions,  but  discovered  not  hint!  ^)^'' 
a  generally  congfsicil  appearance  of  the  bowels.  Ver>'  few  that  had  the  dJseaee  iT'^(y^'' 
cred,  au<l  those  that  did,  with  tlio  exception  of  one  sow,  were  trifling  and  worthlo**: 
ftbo  reiovored,  and  had  a  large  litter  of  line  pigs,  which  are  all  healthy  and  doing 
remarkably  well. 

Mr.  John  Mathias  b)St  fifty-five  out  of  seventy ;  none  of  tho  sick  recovered ;  Mr.  Tho*. 
Hunter  lost  one  Iiun<lred  out  of  two  hundretl;  Mr.  J.  H.  Ilen'ick,titlv-tive  out  of  pi  sty- 
five  ;  Mr.  Dauiol  Whitt- hout«o,  seventy-five  out  of  seventy-eight ;  Mr.  Robert  Laue.  t'Tiv 
out  of  sixty ;  Mr.  .loseph  C.  Malono  lost  forty-five  out  of  seventy-five  shoata  lYoui  thi^ 
to  eight  montlw  old ;  Mr.  C'arey  Will  lams,  twenty  out  of  thiriy-'thrce ;  Mr.  M.  Newman, 
twenty-live  out  of  twenty-six ;  Mr.  li.  McLanuau,  thirty  out  of  forty;  Mr.  W.  H.  Wh''^ 
hurst,  twenty-four  out  of  thirty.  Mr.  James  C  McLanuan  lost  fill,  fortv-five  liMfl 
The  <liscas<^  la.<*te<i  on  this  plan*  I'or  tlirec  months.  Some  wonld  liavo  a  slight  congh. 
and  s*M)n  get  olf  their  feed,  would  si)e«Mliiy  get  thin,  drawn  up,  become  weak,  and  scon 
die.  He  did  not  noiice  any  red  ny.ou  cm  those  showing  such  symptoms.  Others  wovlJ 
be  taken  with  VDmitlng  aiul  purging,  and  wonld  void  highly-colored  nrine;  otben 
again  we'-e  o(m>ti[»a;ed.  highly  feverish,  spotted,  aud  would  iiiish  against  the  corwi? 
of  the  fence  with  thi'ii-  nnouts. 

^Ir.  AValtcr  McLannan.  son  of  thr-  above-named  gentleman,  who  got  his  stock  fmin 

his  father,  had  t  wenty  heiwl  that  honied  wirh  those  I  hat  died,  and  only  one  was  alioet«<l. 

This  pig  is  declining  in  Kti-engih.  nnti  has  Kpawnodic  bn^athiug  and  Wlpitation  of  the 

heart.    Mr.  Tlu^maK  (i.  Mcr!n'i*H(\n  lost  over  one  hundred  head*  and  ilr.  Joseph  WTiiu^- 

'mrht  lost  for'y;  Mr.  Henry  Mathias  lost  seveuty-tive  out  of  one  hundred  head:  Mr. 

lolin  A.  Shipp  lost  nine.     Mr.  Janus  JC.  Cannon,  on  the  Eastern  Shore  swampi  M 

hirty-nine  out  of  sixt>  head,  nine  t)f  which  wer*^  five  and  tho  balance  eleven  months 

>hl.    Three  oi'  these  had  the  dicicaw  .seveivly  and  u'covercil;  eight  had  it  slightly  »i'd 

ucovered.    T\\«>of  these  were  ^^^^^\^,  and  suoseipiently  gave  bnth  to  pigs,  oue  litUT 

•  viiig  a  day  smd  the  oi her  1  v.o  <»r  i  hiee  wei'ks.    The  diseiise  manifested  all  the lUffcrriil 

>i)iptoms  and  ]>ha«<'H  shown  <hiring  the  illness  of  tho  parents. 
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ing,  no  coii^h;  high  fever.  STfelled  ears,  skin  reddened,  black  spots  on  them.  They 
generally  die<l  in  thirty-His  boirn  from  the  time  of  seizure.  Six  or  eight  of  those 
atUict^d  recovered*  bnt  they  lost  patches  of  hair  from  the  body»  and  the  bkin  cracked 
open  in  ])lace8.  This  herd  was  broken  up  into  small  lots^  and  was  oondued  to  the  nar- 
row strip  oT  beach  inmiediately  on  the  ocean  below  life  station  No.  2.  Those  that 
recovered  were  worthless.    No  poit-^noftem  examinations  were  held. 

The  miller  for  Mr.  N.  W.  Forbes  lost  nine  ont  of  sixteen  head.  The  temperature  of 
one  that  had  b«en  sick  a  week  was  10:^^.  Small  extravasations  of  blood  appeared 
under  the  skin  and  in  all  the  tiexorcs  of  the  limbs  and  about  thu  ears.  It  was  eating, 
an<l  {Kwuied  pretty  comfortable. 

Mr.  Jonathan  Woodhoiise,  near  tlie  beaeh,  lost  twenty^five  out  of  forty  head.  His 
breeding-sows  all  died.  All  his  animals  had  the  disease,  and  ail  his  shoats  died.  The 
appearances  were  the  same  as  in  the  above.  ^Ir.  £arly  Eden  lost  twenty  out  of  eighty 
head.    They  were  fat  and  in  good  order.    Mr.  Flaanagan  lost  fifteen  ont  of  twenty. 

Mr.  Thomas  Uendley.  two  and  a  half  miles  from  the  oourt-honse,  lost  six  pigs.  Ireiov 
to  my  vi»it  a  six^year  old  sow  waa  taken  with  nnrging)  and  was  quit«  ill  lor  two  w««ka, 
but  boffan  to  mend  slowly  and  £LnaUy  reooyered.  -  The  otiiers  were  attacked  with  purg- 
ing and  then  vomiting,  and  died  soon  after  they  commenced  vomiting. 

At  the  time  of  my  arrival  there  were  three  sick.  One  of  them,  a  nine  months'  old 
bluiftb-wliito  sow,  had  refused  to  eat  for  two  days.  She  waa  constipated,  feverish, 
splotched  with  reddish  spots  over  her  belly  and  iunide  of  her  foi*elegs  and  thighs.  Her 
temperatiure  dtning  the  morning  and  evening  waa  as  follows:  laming,  lOo^,  104^^, 
106O,  104^0;  evening,  104^^,  104^,  lOH*^*  105^-  Having  lost  a  litter  of  pigs,  she  waa 
turnml  out  into  a  ^ass-plat,  wh^  she  began  eating  and  seemed  in  a  fair  way  of  re- 
covery when  last  ouserved.  The  second  one.  a  white  sow  of  the  same  age.  Just  sicken- 
ing, presented  some  pale  pink  spots  on  her  Daily.  Her  temperature,  taken  under  the 
toui^c,  was  as  follows:  Morning,  102^^  103<^,  10.3^^,  1039;  evening,  lOi^,  lO;^,  104^, 
Khip.    It  remained  about  the  same  dnnng  my  stay. 

I  will  now  ask  the  reader  to  recall  to  his  mind  the  description  of  the  stock-yard  given 
in  describing  the  third  case.  A  black  shoat  of  the  same  age  of  those  in  the  fattening- 
pen  refused  to  eat ;  moped  in  the  bedding,  hung  its  head,  and  seemed  quite  sick.  Alter 
two  or  three  days  it  was  taken  from  the  fattening-pen  and  put  in  the  little  triangular 
pen  described  in  Diagram  No.  1^  marked  x.  It  had  been  tnere  some  time  before  my 
arrival,  in  about  the  same  condition  as  when  taken  out  of  the  pen.  On  my  last  visit 
to  the  place  I  killM  this  pig,  and  found  the  brain  and  nasal  cavity  healthy ;  tongue 
natural  and  healthy,  except  a  slight  elevation  of  the  papiU»  toward  its  point;  chest, 
h«art,  and  pericardium  healthy,  but  a  small  quantity  of  senmi  in  the  pericaniium.  The 
luug3  were  congested,  and  the  entire  surface  looked  redder  than  normal.  In  two  places 
there  wero  distinctly  circumscribed  lilac  discolorations  of  the  lung  surface,  about  the 
size  of  a  quarter  of  a  dollar.  This  portion  of  the  lung  was  more  melastic  to  the  feel 
than  the  rest  of  the  lung  tissue ;  under  the  microscope  it  showed  free  blood  corpuscles 
in  the  intercellular  substance  axid  l&brous  clots  in  the  larger  bronchioles.  These  also 
contained  free  blood  corpuscles.  The  air-vesicles  were  stOi  pervious  to  air.  The  pul- 
monaxy  pleura  over  these  spots  had  a  glistening,  opaline  tint.  The  costal  pleura  was 
not  inflamed,  and  there  was  no  duid  in  the  pleural  sac.  The  diaphragm  showed  on  its 
pleural  surface  some  few  points  about  tlie  size  of  a  large  pin-head,  that  looked  like 
nemorrhage. 

The  abdomen  presented  a  singiUar  appearance.  **  Every  thing  in  it  was,''  in  Mr. 
Hendley's  language,  '^  glued  together.  Just  as  though  a  pot  of  glue  had  been  poured  in 
it."  The  adhesions  wore  not  old  enougn  to  be  ton^,  and  upon  separating  them  there 
seemed  to  be  nothing  peculiarly  noticeable.  The  hver  was  of  a  deeper  color  than  natu- 
ral, and  the  ffall-bl^der  contained  a  small  quantity  of  thick,  dark  bile.  The  spleen 
was  darker  than  normal.  The  pancreas  was  natural  and  so  ware  the  kidneys,  except 
for  a  few  hemorrhagic  snots  on  them.  The  capsule  separated  a  little  easier  than  it 
normally  Rhould.  The  bladder  was  empty.  The  stomach  was  large  .and  fUU  of  food. 
The  small  intetjtinc<*  were  emptj  ;  the  larger  was  frill  of  dried  fecal  matter.  The  mes- 
coterie  glauds  were  somewhat  enlarged,  and  some  few  of  them  rather  dark,  as  ware 
one  or  two  of  the  iliac  Ivmphatic  glands.  The  entire  peritoneum  was  reddened,  as 
micht  have  been  expected.  Upon  opening  the  stomach  and  intestines  1  found  them 
re(Ulened,  and  here  and  there  over  tneir  surface  were  curious  abrasions  of  the  mucus 
membrane.  Those  places  varied  in  size  from  a  small  pin-head  to  that  of  a  split  pea. 
^orae  of  rhem  lookea  as  though  of  recent  origin,  while  others  were  healing.  I  present 
herewith  plioto-microgranhi*  of  a  section  through  one  of  these  spots,  which  seems  to 
be  ('le}«rly  an  erosion  or  eating  out  of  the  substance  of  the  organ  from  within.  Thcro 
tvnft  not  observed  such  evidence  of  inflammatory  action  as  would  have  led  to  the  loss 
of  Hnlwtance  by  degeneration  of  inflamed  ceUs.  Figure  1,  Pi.  I,  Is  a  photograph  of 
one  of  such  enwiouH,  the  section  l)eiuc  made  in  a  line  with  the  gastric  tubules.  Figure 
2,  PI.  I,  is  a  section  acrotis  the  line  of  the  tubulei-  from  beneath  such  a  spot.  There  is 
no  deposit  of  the  kind  seen  in  ty])hoid  fever  patches,  and  there  is  no  change  but  such 
as  might  be  expected  from  the  irritation  set  up. 

Figures  3  and  4,  PL  II,  exhibit  a  worm  foimd  in  great  ntimbers  on  the  coat  of  the 
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stomach  and  Bmall  intestines,  as  seen  in  Fig.  5,  PI.  III.  Fi^6,  PI.  Ill,  sliowsonoof 
these  worms  just  escaping  liim  tho  wall  of  the  stomach.  This  pig  was  black,  and 
therefore  I  was  unable  to  see  any  eniption  that  depended  for  notico  upon  color.  I 
could  observe  nothing  wrong  with  the  skin,  although  I  made  most  carefid  searck 

Mr.  N.  II.  Capps  lost  thiity  out  of  forty  head.  Of  these  all  but  three  were  three 
months  old ;  two  were  yearlings.  A  three  months'  old  pig  died  just  before  my  arrival 
Tho  sym))toms  of  those  that  ho  had  lost  were  abont  the  same  as  those  that  had  di^doa 
Mr.  Malbone's  farm  ad^ioiniug.  Tho  poat-mortcm  appearances  of  Capps's  pig  were  as  fol- 
lows :  It  was  an  undor-sized  three-months-old  black  ])ig,  and  was  ill  for  two  months 
No  history  of  the  disease  was  given  except  that  the  pi^  had  been  lagging  behind  the 
others  when  called  up  to  feed.  The  brain  and  nasal  cavity  wore  foiuidlieSthy,  toofnif 
furred,  lungs  ecchymosed  in  minute  spots  that  seemed  to  bo  on  tho  surface  of  the  loDg 
tissue ;  pleura,  heart,  and  pericardium  healthy ;  entire  contents  of  the  cavity  of  the  ab- 
domen most  intensely  ii^ected;  mesentery  showed  every  vessel;  liver  dark,  almcM 
black,  with  a  curious  play  of  iris  colors  over  it;  spleen  long,  thin,  and  dark;  kidneys 
presented  minute  spots  of  hemorrhage;  pancreas  slirunk;  bladder  empty;  stomach 
contained  very  little  food,  and  was  congested  and  covered  with  thick  mucns;  smaD 
intestines  were  covered  with  a  \iscid  catarrhal  material.  I  noticed  nothing  like  nlccn- 
tion  in  this  case,  nor  did  I  notico  any  cicatrices  of  former  ulcers.  The  large  intestine 
was  filled  witJi  dry  feces. 

Mr.  N.  L.  Williams  lost  twenty  out  of  fifty-five  head.  Tho  disease  was  prevalent 
among  his  hogs  when  I  visited  his  place.  I  killed  a  three  months'  old  pig  that  had 
been  sick  ton  days,  and  found  the  brain  and  nasal  cavity  healthy;  tongue  dean;  pa- 
])illu)  x)rominent  over  the  entiro  surfiice ;  lungs  mottled  with  the  peculiar  lilac  or  zed- 
dish  brown  discoloration  noted  in  the  previous  cases,  and  presenting  the  same  a]lpea^ 
ances  imder  the  microscope ;  pleura,  heart,  and  pericardium  healthy ;  liver  rather  am 
and  dark  colored;  gall-ldadder  full  of  limpid^  green  bile.  The  stomach  wasintensly 
congeste<l,  tho  redness  showing  through  and  mvolving  to  some  extent  the  peritoneal 
coat.  Its  surface  was  literally  alive  with  small  worms,  which  resembled  the  one  Bhown 
ill  the  description  of  llcndley*s  pig.  Tho  small  intestine  was  empty  and  contained  a 
few  lumbricoid  worms;  the  largo  intestine  was  full  of  dry,  lumpy  fecal  matter;  the 
mesenteric  glands  were  all  enlarged,  some  of  them  notably  ao;  the  peritoneum  was  not 
inflamed;  the  kidneys  wero  rather  large  and  dark;  the  capsules  came  off  rather  easier 
than  they  should  do;  tho  bladder  was  empty;  pancreas  natural;  spleen  a  little  Ui]i;e 
and  dark.  Upon  a  careful  examination  of  tho  piece  of  small  intestine  which  I  select^ 
for  examination  with  tho  microscope,  I  found  one  of  the  same  kind  of  Hmall  wonns 
embedded  in  the  fold  of  tho  mesentery  as  shown  in  photograph.  Fig.  7,  Tl.  IV.  The 
eruption  on  tho  skin  was  very  faint. 

During  the  summer  Mr.  Sykes  had  lost  nearly  all  of  his  hogs  by  the  disease,  and 
when  I  visted  his  placo  I  found  one  black  pig  about  five  months  old  that  had  been 
sick  about  a  mouth.  It  was  very  lean  and  scarcely  able  to  walk.  It  would  eat  raven- 
ously whenever  fed,  but  seemed  to  get  poorer  eveiy  day.  Indeed,  when  I  made  a 
remark  about  its  appetite,  Mr.  Sykes  said:  ''Doctor,  if  you  don't  kill  him  ho  will  try 
to  live  long  enough  to  oat  tho  last  ear  of  com  on  tho  place,  and  then  die."  Upon  jmf- 
morteni  examination  I  foimd  evor^'thing  about  the  head  naturaL  Tho  lungn  were  mot' 
tied,  as  usual,  with  the  samo  colored  marking,  and  in  one  place  there  was  what  seemed 
to  bo  a  sort  of  tubercular  infiltration  into  its  substance  of  about  tho  size  of  a  laijie 
Lima  beau.  Under  tho  microscope  this  appeared  to  be  lung  tissue  condensed,  inhl- 
trated  with  amorphous  granular  material.  Scarcely  a  trace  of  its  original  structnre 
remained.  It  was  tilled  with  larvae  of  a  worm,  as  shown  by  the  accompanying  photo- 
graplis,  whi(!h  re]>resi^iit  tho  appearances  found  in  different  sections.  The  heart  and 
pleura  were  normal.  Everything  in  tho  cavity  of  the  abdomen  was  (^lued  together 
with  old  adhesions.  Large  spots  of  blood  in  various  places,  varying  in  size  from  a  inn- 
head  to  a  shilling,  and  in  ago  from  those  of  evidently  recent  date  to  brownish  stains 
where  there  was  uolhing  1>ut  crystals  of  hematoidino  remaining.  Some  of  these 
crystals  were  perArctly  exfiuisite  in  shape  and  color.  Tho  stomach  was  thickened  in 
lill  its  coats«  inllained'and  reddened,  and  covered  with  innumerable  erosions  anddca- 
trices  of  former  erosions,  alive  with  small  worms,  hko  those  in  the  previous  cases;  small 
.ntestine  empty,  reddened,  thickenetl,  and  scarrexl  throughout  its  entiro  length;  the 
.arge  intestine  full  as  usual ;  liver  almost  black  and  rather  small ;  ffiall-bladder  neady 
»rapty;  kidneys  large,  pale,  and  capsules  loose  upon  them;  bladder  nearly  empty; 
kin  black.  There  were  many  spots  that  had  a  mangy  look  and  were  devoid  of  hair. 
'^^f^  temperature  of  the  animal  when  killed  was  1021'^. 

Vith  the  exception  of  severe  coughing,  the  iirovious  history  of  this  case  was  the 
^i.tiio  as  usual — alternations  of  constipation  and  diarrhea,  gradual  impainnent  of 

reiigth.  and  loss  of  perfect  control  over  the  hind  quarters.    The  animal  waaoffits 

'^ed  three  or  four  days.    The  balanct^  of  th<^  stiOck  had  died  from  abont  the  same  dis- 

■aso  thtit  seemed  to  ail  tliiH  one.    Some  had  severe  eruption;  some  were  constipated, 

'Others  had  dian'hen ;  souut  lingered  ten  days  or  a  week,  and  others  would  die 

it  "^^as  di^"'overed  t hat  they  were  sick ;  some  would  lefrue  to  eat,  and  othen 

'it    -Imnq     »     Iw    w.f.  yf  mating. 
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Jnst  before  my  departure  I  heard  that  there  was  a  pig  siek  at  a  place  called  Brown's 
Store,  and  went  to  see  it.  I  found  a  small  shoat.  about  two  months  old,  which  had 
been  sick  only  four  days.  It  was  quite  wild,  and  tne  chasing  of  it  around  the  yard  to 
3atcU  it  killed  it.  I  ox>ened  it,  and  found  the  lungs  in  a  state  of  acute  inflammation. 
Under  the  microscope  the  inflammatory  changes  seemed  to  be  confined  to  the  inter- 
iresicular  spaces.  The  air- vesicles  were  empty,  but  the  lines  diyidin^  them  were  thick- 
sued.  There  were  comparatively  large  areas  that  were  filled  with  red  and  white 
l>lood-corpuscles  and  granular  matter.  Some  of  the  medium-sized  bronchial  tubes 
leading  to  these  afiected  spots  were  plugged  up  with  fibri^la  of  lymph,  blood-corpuscles, 
uid  the  ciUatcd  epithelium  of  the  tube-walls.  The  liver,  spleen,  pancreas,  and  blad- 
ler  wore  healthy.  The  stomach  and  small  intestines  were  very  little  redder  than  normal, 
rhe  inner  surface  of  the  stomach  was  eroded  in  few  places,  and  the  same  worms 
lescribed  in  the  other  cases  were  found  imbedded  in  the  stomach  wall.  There  were 
very  few  of  these  in  the  small  intestine.  The  kidney  was  found  covered  with  large 
s^ts  of  freshly  extra vasated  blood,  which  was  confined  to  the  investing  capsule  and 
lid  not  extend  at  all  to  the  substance  of  the  organ.  The  pig  was  white,  and  there 
were  several  spots  of  the  eruption  clearly  visible  on  the  belly  and  inside  of  the  fore 
legs.  T«ho  temperature  of  the  pig  when  it  died  was  104^.  It  had  not  fjEdlen  away 
much  in  flesh,  and  was  in  fair  order. 

James  McAlpin,  whose  stock  has  been  mentioned  in  a  former  portion  of  this  artidcL 
bad  a  herd  of  one  hundred  and  twenty  head,  and  of  these  he  lost  eighty  during  August 
ftnd  September.  He  had  a  nine-months-old  black-and-white  sow  quite  ill  with  the 
disease,  which  I  killed  for  the  purpose  of  examination.  The  ho^  was  quite  well  grown 
And  not  much  reduced  in  flesh.  The  remainder  of  Mr.  McAlpm's  herd  were  in  a  pea 
ftnd  potato  patch,  and  were  in  very  good  order,  but,  with  few  exceptions,  seemed  rest- 
lees  and  uncomfortable.  They  would  root  up  a  potato  &om  the  bed,  ^alk  around  with 
it  in  their  mouths,  take  one  or  two  bites,  and  drop  it,  showing  that  they  were  all  more 
or  less  oflf  their  feed.  The  hog  I  killed  was  restless,  and  moved  about  from  place  to 
place  to  find  a  cool  spot  on  which  to  lie  down.  When  reclining  it  would  extend  its 
legs  so  as  to  have  as  great  a  surface  of  its  belly  as  possible  come  in  contact  with  the 
sarth.  It  breathed  hard  and  grunted  and  moaned  continuiUly ;  its  skin  was  decidedly 
mottled  on  the  white  places  on  its  belly ;  its  hair  in  many  places  was  turned  in  the 
vvTong  direction;  its  eyes  were  projecting,  red,  and  stanng;  its  abdomen  was  not 
iwelled.  Upon  opening  the  head  I  foimu  the  brain  and  its  meninges  considerably 
iigected,  but  there  was  no  effusion  either  in  the  ventricles  or  outside  the  brain.  The 
aasal  cavity  was  healthy ;  tongue  normal ;  the  pleura,  x>oricardium,  and  heart  were 
Wealthy;  the  lungs  were  congested,  and  looked  in  places  as  though  they  had  been 
pierced  with  a  needle  beneath  the  pleura.  The  liver  was  large  and  light-colored ;  there 
i^as  a  cyst  in  one  of  the  small  lobes,  which  proved  to  be  an  echinococcus  cyst.  The 
spleen,  pancreas,  and  kidneys  were  normal.  There  were  no  extravasations  of  blood 
ftnywhcro  in  the  peritoneum.  The  mesenteric  glands  were  enlarged  and  of  a  pinker 
color  than  natural.  The  stomach  was  full  of  K)od ;  the  small  intestine  was  empty ; 
the  large  intestine  was  full  of  dry  fecal  matter.  The  stomach  was  eroded  and  swollen 
towanl  its  pyloric  end:  the  small  intestines  showed  spot«  of  similar  erosion.  Alum- 
bricoid  worm  was  found  fast  to  a  portion  of  the  small  intestines,  and  upon  cutting  it 
open  it  was  found  that  the  worm  had  nearly  perforated  the  bowel.  The  tumefaction 
31  the  interior  coat  of  the  stomach  near  the  pylorus  seemed  to  have  prevented  any  of 
the  food  from  passing  down  into  the  bowels.  The  same  small  worms  were  found  in 
almost  countless  numbers  upon  the  stomach. 

The  disease  had  prevailed  among  Mr.  John  Woodhouse's  hogs  early  in  the  summer, 
and  out  of  over  one  hundred  and  twenty-five  head  he  had  lost  nine^-five.  But  two 
or  three  that  had  the  disease  recovered.  He  was  in  hopes  that  he  could  fatten  those  re- 
maining for  his  'winter  pork.  The  evening  before  my  departure  he  sent  me  word  that 
the  disease  had  broken  out  again.  On  my  arrival  at  his  place  I  found  several  ailing, 
and  from  among  them  I  killed  two.  The  first  was  a  three  months'  old  black-and-white 
BOW.  The  only  peculiarity  in  this  case  was  large  extravasations  of  blood  around  the 
kidneys,  which,  as  usual,  was  contained  in  the  capsule  and  did  not  extend  into  the 
substance  of  the  organ. 

In  the  second  case,  which  was  about  eight  months  old,  the  spots  of  eruption  were 
tolerably  well  marked.    The  lungs  were  healthy  in  one  case  and  only  moderately  in- 

5'ected  in  the  other.  The  temperature  of  both  animals  was  about  the  same,  viz.,  103^. 
'.  found  a  solitary  gland  somewhat  open  and  enlarged  j  this,  however,  did  not  seem  to 
affect  its  internal  structure.  The  stomachs  of  both  animals  were  swarming  with  small 
worms.    The  disease  had  been  off  the  place  for  several  months  when  it  reappeared. 

The  above  is  a  short  history  of  the  disease  and  cases  that  came  under  my  observa- 
tion. The  post-mortem  examinations  were  made  on  subjects  that  embodied  fair  sam- 
ples of  every  phase  of  the  disease,  save  that  of  extreme  malignancy.  These  cases  were 
pronounced  by  the  farmers  to  be  of  about  the  same  intensity  and  general  character  as 
that  which  had  so  devastated  their  herds,  and  the  ftnimftli^  that  I  killed  were  pro- 
nounced by  their  owners,  from  their  previous  experienoe,  '^  fatally  iU." 

26  A 
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Now,  what  is  the  conolusion  to  bo  drawn  from  the  observationa  herein  recordedf  b 
the  dlMi^ase  a  lever,  suoh  as  essential  fever,  as  the  names  charbonnewiej  typhas,  typhoid, 
and  euturlc  would  imply ;  such  a  disease  as  is  contagions  or  infectious  by  the  imbi- 
bitiuu  by  a  sound  aiiiuutl  of  some  speciiio  exhalation  generated  by  the  opcrativu  uf  k 
speciliu  poison  in  a  sick  or  dead  animal  f  Almost  all  observers  have  relinqiiislied  the 
idea  of  ela8.'=)ing  this  disorder  among  the  emptive,  febrile  disonleis,  to  which  chue be- 
long measles,  scarlet-lever,  small-pox,  &c.,  in  the  human  family^  principally  becuM 
the  so-callod  erujaionLs  bemorrhagio  in  it-s  character,  and  ahio  from  the  fact  thftt  in 
many  fatal  euHCrt  (much  too  largt»  a  ])roportion  of  cases  if  this  disease  were  a  true  em* 
tive  fever)  there  is  no  eruption  beyimd  a  general  reddening  of  the  skin,  which  iafiiuy 
attributable  to  the  high  temperature. 

There  is,  however,  one  point  in  favor  of  classing  this  disease  with  exanthemataai 
fevers,  and  that  is,  that  those  animals  which  sni-vivc  the  first  onslaught  of  the  diaciic, 
if  they  have  bad  tlio  erupt  ion,  shed  their  hair  and  lose  the  outer  ooating  or  epideoul 
hiyer  of  the  skin.    We  will,  however,  revert  to  this  point  again. 

The  constancy  of  the  lesions  or  loss  of  snbstance  in  the  stomach  and  bowels,  and  the 
frequent  occiu-i*ence  of  the  eruption,  have  been  relied  on  to  class  this  malady  with  ths 
typhoid-fever  type  of  diseases.  But  the  eruption  is  in  no  wise  like  the  typhoid-fBTer 
rash  in  man,  ancl  the  nature  of  the  intestinal  lesions  is  altogether  and  essentially  dif- 
ferent. In  tyx)hoid  fever  in  man  wo  have  a  disease  which  is  characterized  by  an  setui 
change  in  the  cell  elements  composing  certain  glands  of  the  intestine.  Tfaflie  is  a  d^ 
]>oeit  in  the  sul)stance  of  the  gland  called  the  typhoid  deposit.  This  material  M the 
disease  ])rogresses  softens,  and  in  disintegrating  iinures  the  smronnding  gland  aod 
visceral  tissue.  Certain  blood  changes,  ongondcreu  by  the  poison  of  thn  msrwifl,  iii 
minishes  the  power  of  n^sist«tnco  to  this  encroachment  of  the  destrootive  ohangei^aDd 
we  have  as  a  nrsult  a  proloi\4;ed  and  oftentimes  fatal  disease. 

The  lirst  point  of  dissimilarity  between  the  typhoid  fever  of  man  and  the  hoedi^ 
temper  is  in  the  fact  that  the  "  ulceration '^  of  the  stomach  and  bowel  is  not  oiuyiiot 
coniined  to  the  glandular  structure  of  the  intestine,  but  shows  no  election  or  prefewace 
therefor;  and  further,  the  ulceration  is,  in  the  flrst  stage  of  the  trouble^  not  an  nloeii- 
tion  or  loss  of  substance  by  iullammation  or  softening  tissues,  but  an  erosion orionp- 
ing,  or  euting  out  or  away  of  the  substance  of  the  stomach  or  intestine.  Tfaars  bno 
deposit  within  or  upon  the  wall  of  the  intestine  which,  taking  on  sofbeningi  offmlmw 
»  loss  of  suhntunce.  The  domngo  is  done  evidently  by  something  within.  I  thiid: 
this  is  cleai'ly  Kho^^'n  by  the  photograph  (Fig.  1,  PL  I),  which  showssnoh  leoent  emioia 
The  snrfnce  of  the  stomach  from  which  these  sections  were  taken  was  intensely  nd 
and  congested,  but  the  intlammation  hail  not  lasted  for  a  sufficiently  long  time  to  pio- 
duce  pennanent  changes,  as  is  clearly  evinced  by  the  regularity  and  oleuneii  <Kf  tte 
outline  of  the  gastric  tubules  up  to  and  around  the  eroded  plaoesy  and  more  etetilj 
demonstnited  by  the  cross-sections  of  the  gastric  tubules  taken  immediately  nnder  one 
of  these  ivcent  erosions  (Fig.  8,  PI.  IV). 

A  clea  r  e  v  idence  of  this  is  turn  ished  by  Fig.  9,  PI.  V,  which  isfirom  aseotlon  tfaronghcM 
of  the  older  erosif>ns.  Here  the  cliaiijL^s  ])ro<lucod  by  prolongation  of  the  iiriUtiOD 
are  clearly  visibh)  in  the  destruction  of  tlie  outline  of  the  gostno  tnbnles  for  some  du* 
tunce  from  the  inner  surface,  but  lower  down  they  seem  to  be  oompamtiyely  intirt. 

Again,  a  n*lcrence  to  the  pOHt-mortcm  examinations  will  show  three  oases  (n  menl 
peritonitis  that  reached  the  ext^Mit  of  forming  adhesions.  This  is  a  singular  ustuv. 
in  view  of  the  fact  that  tlie  diunage  done  to  the  l)owol  and  stomach  was  confined,  in 
its  earlier  stages  at  least,  to  the  inner  surface^  and  did  not  start  at  some  distance ftw 
the  surface  as  in  ty])hoid  fever,  destroying  m  all  directions  until  opening  intothr 
bowel,  wlien  the  t4^>ndeney  of  the  dostnietivo  action  seems  to  haye  ohanged  to  8|Reecl- 
ing  on  tlie  surface,  and  is  still  coniined  as  a  rule  to  the  gland  tissue.  I^ie  peritooitii 
is  a  result  of  j)eribration,  and  this  occurs  too  often  when  the  oharaoter  and  grarityof 
the  lesion  in  this  disease  is  taken  into  consideration,  unless  there  are  some  echer 
^I'^termining  causes  to  this  result. 

n  the  small  intestine  of  one  of  the  pigs  killed  at  Mr.  Woodhonse's  I  found  one  of 
ine  solitaiy  glands  indamed,  enlarged,  and  open,  and  I  made  a  number  of  careftilKr- 
^  ions  through  it .  Figs.  1 0,  PI.  V,  11,  PI.  VI,  and  12,  PLVII,  show  thcopen  oaTityof  theffliml 
"»'i*h  its  imier  surface  inllamed  and  undergoing  degenerative  change.  Fig.  11-  PL  VL  {a 
,o^L-ion  through  t  he  tissue  of  the  gland)  shows  that  the  main  body  of  the  glana  saMsace 
v-asnot  so  materially  involved  in  the  inilammatory  process  as  to  destroy  the  bold  outline 

■^its  parts.    Fig.  12  is  a  section  at  right  angles  to  the  former  sections,  showing  thesorfMe 

^i'  the  gland  eroded  and  the  open  cavity  of  the  gland  covered  by  a  softened  layer.   B^ 

^  veen  the  upper  inllamed  surface  and  the  lower  coats  is  shown  a  bridge  of  glud 

issue  in  coni))arative]y  good  condition.    1  think  that  the  changes  observed  here  irere 

lue  to  the  inilammatory  x>roce8ses,  which  had  their  origin  in  the'  gland  Bubstance.  h 

"^onld  appear,  then,  that  while  there  is  gastric  and  intestinal  imtatkni,  erasioD,  sad 

Mceration,  these  are  not  of  a  character  in  any  wise  similar  to  those  pertahUngto  typbeid 

r-Tf^ir  ^  we  know  it  in  man. 

■^1     M —  /..til  att^nti'^^  ^o  the  persistent  appearanoa  of  inflanmatton  of  a 


DISEASES  OF  DOMESTIO  AIOICAUI.  408 

peoaliar  obaraoter  in  the  Imig-tiwae.  The  pig  at  Bioim's  Store,  which  died  from  orw- 
ezertion  iu  endeavoring  to  get  away  from  us,  presented  a  liin^  completely  engorged 
and  inflamed  in  every  port,  and  a  large,  compact,  fibrinous  clot  in  the  heart.  As  may 
be  reiuomberod,  the  microscope  located  the  trouble  in  this  lung  in  the  interstitial  tissue 
between  the  air-vcmcles.  The  air- vesicles,  to  a  great  extent,  were  found  devoid  of  any 
of  the  proilncta  of  iuilammation,  and  if  they  had  not  been  rendered  comparatively 
useless  by  the  tiimid  and  inelastic  condition  of  the  tiasuee  between  them,  could,  as  far 
as  any  damage  to  them  was  concerned,  have  carried  on  their  toictions.  This  appear- 
ance of  an  entire  lung  acutely  inflamed  must  be  studied  by  the  other  cases  where  the 
lungs  had  been  involved.  Almost  all  the  other  cases  showed  small,  distinctly  circum* 
scribed  patches  of  what,  under  the  microscope,  was  clearly  seen  to  have  been  a  Rimii^ 
affection. 

This  inflammation  of  the  lung  differs  from  ordinary  inflammation  of  the  lung  or 
pneumonia  just  as  clearly  as  the  inflammation  in  the  bowel  differs  from  the  inmun- 
mation  of  typhoid  fever,  viz :  By  the  remarkable  manner  in  which  the  inflammation 
is  outlined  and  confined — lung  tissue  in  the  condition  of  acute  inflammation  abuti 
right  against  tissue  which  is  apparently  not  affected  at  alL 

It  appears  to  me  that  a  solution  of  this  phenomenon  can  be  found  by  the  portion  of 
lung  examined  in  Sykes's  and  Woodhouses'  pigs,  of  which  I  have  presented  photographs 
(Figs.  13, 14,  and  15,  Pis.  VI  and  YUI)  showing  the  larv»  or  eggs  of  a  worm  scattered 
through  the  tissue.  The  patches  of  circumscribed  inflammation  could  be,  and  most  likely 
were  produced  by  worms  perforating  the  tissue  in  all  directions,  depositing  their  larv®, 
or  by  worms  hatched  out  of  these  larve  migrating  to  other  portions  of  the  body.  The 
peculiar  characteristics  of  this  inflammation  oonld  be  accounted  for  in  this  way  satia* 
iactorily,  and  in  no  other  that  I  can  suggest.  *" 

[Since  writing  the  above  I  have  found  a  patoh  of  consolidated  lung  in  one  of  the 
specimens  taken  from  the  larger  of  the  two  pigs  killed  at  Mr.  John  Woodhouse's  place, 
and  I  submit  herewith  a  photograph  of  the  same  (Fig.  16,  PL  IX).  This  pig,  as  wHL  be 
remembered,  had  the  disease  during  its  former  appearance  upon  the  place,  and  apparently 
had  recovered.] 

I  noticed  no  other  changes  of  moment  in  any  of  the  other  viscera,  or  at  least  none 
that  were  constant.  The  spleen  did  not  seem  to  suffer  in  this  disease  as  in  most  of  the 
blood  diseases,  or  diseases  that  are  developed  by  oontaffion.  In  examining  these  cases 
one  is  struck  with  the  curiously  hap-hazard  character  of  the  damage  done.  The  amount 
of  daniage  inflicted  in  many  instances  does  not  seem  to  account  for  the  rapid  death  of 
the  animaL  This  fact  was  long  ago  recognized^  and  it  was  to  account  for  the  fatal 
character  of  the  disease  that  the  cmurbon  or  cAaroomieiMe  element,  or  the  idea  of  a  sep- 
arate, distinct,  essential  fever  poison,  was  invoked-— such  a  poison  or  ferment  as  would 
80  act  on  the  juices  of  the  body  as  to  unfit  them  to  subserve  the  purposes  of  Ufe. 

Bemembering  the  fact  stated  in  the  earlier  part  of  this  article,  that  the  poison  of  this 
diaease  is  shown  by  long  and  careful  observation  to  be  hurtful  to  the  pig  fdone,  let  us 
see  what  effect  its  absorption  in  large  quantities  into  their  bodies  will  have  upon  the 
health  of  swine.  While  no  instance  of  the  kind  came  under  my  own  observation,  I 
was  informed  by  many  of  the  farmers  that  pigs  would  eat  the  carcasses  of  those  dying 
of  the  disease  and  not  be  incommoded  thereoy ;  or.  to  be  more  precise,  they  do  not  seem 
to  be  taken  with  the  disease  any  sooner,  more  surely,  or  more  severely  after  such  eating. 
The  experience  of  these  farmers  is  borne  out  by  numberless  other  observero.  Among 
other  references,  I  will  quote  again  frt>m  the  article  in  the  Saint  Louis  Globe-Democrat. 

Mr.  Jos.  Hurst,  of  Ford  county,  Missouri,  says:  ''I  have  heard  it  claimed  as  a  rem- 
edv  for  the  swine  to  eat  the  dead  carcasses." 

Sir.  Qeorge  Hunter,  Macoupin  county,  Illinois,  sajrs:  "The  carcasses  of  cholera  hogs 
in  our  neighbOThood  are  impmectly  buried  at  best,  and  generally  exposed  whoUy,  and 
are  habitmEdly  eaten  by  the  hogs  surviving." 

Mr.  J.  C.  Peak,  Fayette  county,  Missoun,  sajrs:  ''The  swine  ate  of  those  dying  with 
the  disease." 

Mr.  G.  y.  Brooks,  Warren  county,  Miasouri,  speaking  of  the  dead  hogs,  says:  ''Some 
are  burned,  and  some  are  oaten  by  the  live  hora  but  without  injury." 

These  observations  could  be  greatly  multiplied.  There  is  no  doubt  about  the  fact 
that  tho  swine  do  eat  the  bodies  of  those  dying  of  the  disease,  and  there  is  equally  little 
doubt  that  this  eating  produces  no  appreciable  effect  upon  tJiem;  and  I  thmk  there  is 
oiinally  little  doubt  that  if  there  really  was  any  such  frightfully  malignant  virus  exist- 
ing in  and  causing  this  disease,  the  effects  of  a  hearty  meal  of  such  material  would  be, 
at  the  least,  apparent. 

There  can  be  no  question  of  the  existence  of  fever  in  the  disease,  as  this  is  demon- 
strated by  tho  temperature  of  the  animals,  rising  to  105°  in  one  case,  and  at  McAlpin's 
to  I07|o.  Septic  blood  changes  would  account  for  thlBy  but  there  is  po  such  septic  ele- 
ment about  the  disease. 

I  had  a  very  interesting[  conyersation  with  Mr.  Fotter.  of  BichardBville,  CQli>eper 
county,  Virginia,  about  this  disease.  The  imm«diate  location  la  the  roUingi  hilly  land 
on  the  fiirt  thirty  milea  of  tha  Bappahannook  BiTtfy  abora  tida-water.    1^  "hog 
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cholera,''  in  on  epizootic  form,  has  never  visited  that  district,  ''bnt  hogs  do  get  a  dis- 
ease firom  sleeping  in  dnsty  places  and  in  old,  musty  stmw-yards,  or  on  old  mannK- 
heaps.  They  cougb,  wheeze,  and  sometinies  purge  and  vomit,  get  red  and  soro  •ntbe 
skin,  some  of  them  almost  turn  black  and  seem  to  have  intense  levers,  lose  nil  appetite 
and  die  rapidly,  and  those  that  re<;ovcr  never  amount  to  uineh.  Nothing  seenu  to  do 
them  any  good,  and  when  once  attacked  with  the  disease  they  may  as  wclibe  given  op 
as  lost."  The  observations  of  Mr.  Foster  are  sustained  by  those  of  hog-raisen  all  orer 
the  country.  In  certain  seasons  and  in  certain  locations  the  disease  seems  to  be  engen- 
dered by  just  the  environment  hero  described.  Stress  is  laid  ou  the  dryness,  dustiwst 
or  mustiness  of  the  bed,  for  close  herding  under  other  circmnstanccs  is  not  competent  to 
produce  this  distemper. 

C.  Schmidt,  V.  S.,  Jesler,  Kurhoaseu,  a  translation  of  whose  article  may  be  fonnd  in 
the  Edinburg  Vet.  Review,  vol.  5,  pp.  60  ct  8cq,y  1860,  after  saying  **no  evidence  hu 
been  adduced  to  show  that  a  contagion  exists  in  this  disease,  bnt  rather  that  it  does 
not,"  and  "the  disease  does  spread  by  contajfion,"  gives  as  tho  result  of  long,  carcM, 
and  painstaking  obser\'ation  tlio  opinion  that  tho  disease  owes  its  origin  to  dnstr, 
musty  beds,  ill  Iceding,  sudden  change  of  temperature,  &c.  After  gi'sing  his  reawas 
for  taking  it  from  the  anthrax  aHections,  he  gives  tho  name  of  typhns  to  the  disease. 

I  have  thus  briefly  reviewed  some  of  the  XK>ints  that  in  my  opinion  go  to  dispioTe 
tho  theory  that  the  <lisease  is  a  malignant,  contagions,  essential  fever,  according  to 
the  opinions  that  obtain  upon  the  subject  in  general  pathology.    I  do  not  see  any 
reason  to  doviato  from  these  general  principles  in  cousicferiug  tho  disease  of  any  tut* 
ticular  animal.    The  nutritive  changes  that  take  place  in  the  he^ilthy  tiasncs  otaH 
warm-blooded  animals  are  governed  uy  the  same  general  laws,  and,  as  far  as  we  cu 
judg^,  accord  in  tho  most  minute  particulars.    It  could  not  well  bo  otherwise,  trhen 
it  is  remembere<l  that  the  ultimate  cells  of  the  difkcrent  parts  of  tho  body  are,  in  all 
warm-blooded  animals,  essentially  alike.    The  proper  nutritive  change  goiug  on  in 
these  constitutes  health,  and  prevente^l  or  pei'verted  nutritive  change  coustitntes  da- 
ease.    Disease  in  animals  must  be  subject  to  the  same  general  laws,  modified,  majbe, 
to  a  shght  extent  by  habitat,  food,  mo<le  of  life^  &c.,  as  in  man.    Pneonumio  long  in  a 
horae,  ox,  or  hog  shows  precisely  tbo  same  tissue  changes  that  characterize  imeo- 
munic  limg  in  man.    Disease  is  subject  in  all  animals  to  tho  same  laws  of  contagion 
and  infection.    A  careful  consideration  of  all  the  fatrts  shown  by  tho  poBPmcrtm  ex< 
aminations  and  the  histoiy  of  the  disease  here  and  elsewhere  leads  to  the  condnsion 
that  the  essential  elements  of  a  contagious,  tnie  fever  disease  aro  wanting  in  this  cam. 
There  is  no  doubt  but  thiit  while  tho  disease  is  not  in  tho  senso  gencniuy  nndentood 
to  attach  to  the  wonl  contagious,  yet  the  appearanco  of  a  caso  of  tho  disorder  in  a 
drove  Ls  soon  followed,  as  a  rule,  by  more  cases,  and  there  would  seem  to  be  danger  in 
allowing  healthy  stock  to  nin  with  sick  animals.    Dr.  Fletcher,  in  1872,  described  a 
worm  found  in  great  numbci's  in  swine  dying  in  a  cholera  epizootic,  and  he  thoiulil 
it  probable  that  tbe  entozoa  there  found  wei'e  tbo  cause  of  tho  distemper.    This  i&t 
for  some  cause,  did  not  obtain,  and  yet,  from  my  own  obserNntions,  I  cannot  doatt 
that  the  parasites  found  in  such  great  numbers  in  all  tho  swine  examined  lir  me 
must  be  <jonnected  with  tho  disease.    In  giving  this  o^)inion  it  will  Ik5  bnt  right  to 
consider  for  a  moment  whether  the  different-  syni])toms  ot  tho  disease  can  be  accounted 
for  under  this  hypothesis.    As  I  have  before  naid,  the  intlainmation  in  tho  Inngs  ran 
be  so  accounted  for;  and  the  occuiTence  of  lobulated  patches  of  severe  inflammatin 
immediately  a<ljoining  healthy,  sound  tissue  can  also  be  reasonably  accounted  for  in 
this  way.    Tbo  peculiar  api)earaiiees  in  tho  internal  organs,  where  lesions  occur,  an 
just  those  that  would  be  expected  by  tho  traversing  of  their  snbstance  by  such  entowa 
an  those  shown.    Tlio  ehnraeter  of  the  intlainmation  in  the  stomach  can* bo  attributed 
to  tht)  tjfteets  of  the  ])erforatioii  of  its  walls  as  shown  in  Fig.  6,  PI.  Ill,  where  the  irom 
escaping  from  the  walls  of  the  stomach  is  nhowii.    Fig.  7,  PI.  IV,  shows  tho  "wonn 
escaping  from  tlit^  small  intestines.    These)  lesions  would  also  give  u  fair  presnmptim 
of  peritonitis.    The  frequent  oeeuiT<*nce  of  this  trouble  may  thus  bo  occoontetl  ferin 
I gastro-intcstinal  inlhinimntion,  which  we  could  not  expect  to  so  detenninoiusosboit 
i  time.    The  skin  lesions  can  be  accouute<l  for  in  either  of  two  ways,  in  acconlance 
vith  known  and  accepted  opinions  on  such  subjects.    First,  it  may  be  e^inpathetic,  for 
n  man  certain  eruptions  aro  known  to  accompany  certain  verminous  diseases.    Lnm- 
)ricoid  wonns  Irerpiditly  cause  a  rash  and  a  ptutular  and  furincnlar  disorder,  as  baa 
>een  noticed  as  sometimes  accompanying  the  trichina  disease. 
Second.  It  may,  and  proliably  is,  occasioned  by  the  traversing  of  the  cntancons  tis- 
ucs  by  these  entozoa,  wliieh  give  rise  to  minute  hemorrhage.    The  fever  can  bo  ac- 
'Minted  for,  just  as  the  fever  of  trichinosis,  by  irritation  from  tho  boring  and  scraping 
"■  '^hese  little  animals  in  all  parts  of  the  body, 
certain  entozoa  are  known  and  admitted  by  observers  to  prodnce  two  of  tho  prin- 
*\m\  lesions  in  this  disease.    The  sirongylus  hronchialts  (Cobuold),or  ll2kiHa&roiicllialii 
Owen's  Kudolphi  Leidy),  are  known  to  ])roduce  inflamation  of  the  long,  palpitation 
'*'  tho  heart,  anrl  death  from  syinx>toms  resembling  pneumonia,  or  from  Just  such  *" 
.no'»Wif i/)T>  .!«  »ee"  i"  ^'annV  a»u»  SyV'js'  pigs.    The  sifphanuruB  dentahu  (Dienng), 
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idlerosUma  pingui4)ola  (Yerril),  has  been  acknowledged  to  prodnce  the  staring  coat, 
plaintive  moanings,  partial  paralysis  of  the  hind  quarters,  diarrhea  or  constipation, 
perforation  of  intestine,  and  transmatic  irritation,  peritonitis,  and  death  by  its  boring 
of  the  abdominal  viscera,  in  apparently  the  same  way  as  they  die  in  this  disease.  A 
most  singular  feature  in  this  connection  is  that  these  two  worms  were  held  by  entozo- 
ologists  to  be  identical,  until  Verril  showed  the  difference  between  the  two  in  1874. 
It  must  be  remembered  that  the  history  of  the  genesis  of  these  minute  animals,  vary- 
ing in  IcD^h  from  one-third  of  an  inch  to  one  inch,  with  an  average  thickness  of 
about  the  tiftieth  of  an  inch  or  less,  is  not  thoroughly  and  clearly  known,  and  we  do 
not  know  the  varied  forms  that  these  animalcules  may  assume  during  their  lives. 
The  common  tape- worm  {Tcenia  coenurus)  has,  during  its  Ufe,  si±  stages,  viz : 

1.  Eggs  in  all  shapes. 

2.  Six-hooked  embryo. 

3.  Besting  lixrva, 

4.  Immature  tax>e-worm. 

5.  Strobilla,  or  sexually  mature  Tamia  solium.' 

6.  Proglottis,  or  free  segment. 

Some  other  entozoa  have  an  almost  equally  varied  career  of  existence  technically 
called  "  alternate  generation.'^  Some  entozoa  infest  and  are  viable  in  one  animsJ  or 
parts  of  an  animal  during  one  period  of  this  alternate  generation,  and  in  another  an- 
imal or  part  during  another  period.  There  may  be,  and  no  doubt  are,  forms  of  and 
habits  in  the  lives  of  these  animalcules  that  at  present  are  unknown  to  us.  Their 
ways  of  gaining  access  to  the  body  are,  to  say  the  least,  not  all  known.  The  absorp- 
tion either  of  immature  worms,  their  eggs,  or  other  forms  through  the  pores  of  the 
skin,  as  suggested  by  Frommer,  and  their  subsequent  development,  may  give  rise  to 
the  peculiar  skin  appearance  of  the  ''  cholera.''  The  fact  that  certain  localities,  or 
certain  conditions  of  dust,  must,  dryness,  or  moisture,  seem  to  be  able  to  give  origin 
to  the  disease,  would  mean  that  the  larva,  eggs,  or  the  worm  in  certain  stages  of  its 
life  may  be  preserved  in  such  places  and  under  such  conditions  for  an  indefinite  period. 
Certain  forms  of  disease  in  grain  are  verminous  in  their  character,  and  what  connec- 
tion, if  any,  the  feeding  of  corn  has  with  outbreaks  of  the  disease  is  a  matter  for  obser- 
vation. Certain  it  is  that  the  well-known  vi^aries  of  the  helminth  or  verminous  lives 
will  account  for  the  wonderiully  rapid  spread  of  the  disease  in  some  instances,  and 
the  long  period  of  its  incubation,  or  its  total  lack  of  contagiousness  in  other  -cases ; 
and  it  will  explain  the  fact  that  swine  may  eat  the  bodies  of  those  djring  of  the  dis- 
ease with  apparent  impunity. 

In  closing  this  portion  of  my  investigation,  I  would  say  that,  whether  the  vermin- 
ous theory  of  this  disease  be  correct  or  not,  the  opinions  that  at  present  obtain  on  the 
subject  are  erroneous,  and  we  need  more  light  on  a  subject  that  is  so  disastrous  to  our 
national  wealth.  This  can  only  be  obtained  by  searching  for  it  in  the  habits  of  healthy 
and  sick  animals,  and  in  the  bodies  of  those  that  die  of  the  disease.  Supposing  the 
theory  of  its  verminous  nature  to  be  true,  no  possible  idea  of  treatment  or  remedies 
can  be  suggested  until  something  definite  is  known  in  regard  to  the  life  of  the  para- 
site causing  the  trouble. 

The  need  for  careful,  painstaking  investigation  then  becomes  apparent.  We  want 
accurately  collated  facts,  not  theories,  for  a  solution  of  the  difficulties  that  seem  to  sur- 
round and  prevent  a  clear  understanoing  of  this  plague. 

I  embody  in  this  report  an  excerpt  finom  the  letter  of  George  F.  McWhorter,  esq.,  of 
Chickasaw,  Colbert  county,  Alabama,  which  accompanied  some  worms  sent  to  the 
Dopartment  of  Agriculture,  figures  of  which  are  appended  marked  17  and  18,  Pis. 
IX  and  X.    Mr.  McWhorter  says : 

**  I  send  you  in  alcohol  by  to-day's  mail  a  number  of  worms  taken  from  the  lungs 
and  intestines  of  ho^  that  died  during  the  epidemic  last  summer.  This  disease  was 
called  *  cholera '  by  farmers  in  this  vicinity,  a  term,  by  the  way,  which  is  here  used  to 
cover  *  all  the  ills  that  hogs  are  heir  to.'  These  worms  are  from  two  difierent  hogs 
several  miles  apart,  showing  the  identity  of  the  trouble. 

**  The  small  worms  are  fjx)m  the  alimentary  canal,  the  larger  ones  mostly  from  the 
lungs,  though  nearly  all  the  tissues  were  to  some  extent  infested  by  them.  Found 
the  Dowels  constipated,  notwithstanding  the  name  applied  to  the  disease,  and  filled 
with  impacted  feces.  Mixed  with  the  fecal  matter  and  adhering  to  the  walls  of  the 
canal  were  mjTiads  of  the  small  worms.  /  sate  no  large  worms  in  the  hotcels.  There 
were  numbers  of  small  inflamed  points  along  the  inner  surface  of  the  bowels,  but  no 
large  patches  of  iullammation,  and  the  larger  worms  were  very  numerous.  The  lung- 
tissue  in  places  was  entirely  broken  dowTi,  and  the  sounder  portion  riddled  wiSi 
worms.  Next  to  t^io  lungs  and  bowels  the  liver  sufiered  most.  The  worms  here  were 
also  larger  than  those  in  the  bowels,  from  which  I  infer  that  the  woim  after  being 
liatched  in  the  bowel  perforates  it  and  penetrates  the  other  tissues.  Some  fattening 
bogs,  recently  killed,  show  worms  in  the  liver.  As  the  hogs  seemed  tolerably  healthy 
and  with  sound  lungs,  I  doubt  their  identity  with  those  sent  you,"  &c. 

The  worms  sent  by  Mr.  McWhorter  were  in  a  condition  that  almost  precluded  any 
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examinatioii  of  their  interior  l)y  the  mici'osoope.  They  were  Imttle  in  textun  i 
a  golden  brown  color,  and  looked  ha  tliongh  they  had  been  dried  before  they  wta 
in  alcohol.  Yet  tlioy  nro  more  valuable  than  any  opinions  on  tlic  mibject  UDsayi 
by  material  from  dim^aHod  unimalfl. 

It  will  be  notirrd  that  I  have  carefully  refrained  from  giving  nny  nniiip  t 
entozoa  shown  and  Hi>ok(>n  of  in  this  paper.  I  hope^  in  as  short  a  time  on  posnil 
report  the  n'snlt  of  my  iuvrstij^ationM  in  this  direction,  and  pvo  all  attainable: 
matlon  on  the  Hubjoct  of  the  ciitozoa  herein  described,  as  being  probably  c<iii& 
with  this  disease  of  swine. 

The  London  Qiiaiterly  Jonnial  of  Micix)8Copictil  Science  for  Apiil,  1 
contains  a  brief  paper  read  by  Dr.  E.  Klein,  F.  H.  S.,  before  tJie  E 
Society  of  England,  at  its  meeting  in  FebiTiary  la«t,  on  the"Etio 
of  infections  diseases,  with  special  reference  to  the  doctriue  of  conta{ 
vivnm."  The  object  of  the  paper  was  to  bring  before  the  lioyal  S<x 
theresidts  of  an  experimental  inqnirj'  (instituted  at  the  request  of 
medical  oflBcer  of  the  local  «^ovemment  board)  into  the  etiology  o 
infectious  disease  of  the  pig,  known  in  this  country  and  in  Earoi; 
hog  plague,  mal  rouge,  re<l  soldier,  malignant  erysipelas,  and  also  t^vp 
fever  of  the  pig.  Kefening  to  the  fact  that  both  English  and  contiuc 
writers  describe  the  disease  as  anthrax  or  splenic  fever  of  the  pig, 
writer  states  that  he  will  show  con(;lusively  ui  his  report  to  the  me( 
of&cer  of  the  local  govenmient  board  that  it  is  neither  typhoid  ftTei 
anthrax,  but  is  an  infectious  disease  of  its  own  kind,  which  he  prop 
to  call  << infectious  pneumo-enteritis  of  the  pig''  {pfieumo-enteritis  a 
giosa). 

Dr.  Klein  states  that,  hkc  other  infectious  diseases,  the  '^pnei 
enteritis"  possesses  an  incubation  x>eriod,  followed  by  constitntional 
turbance  and  certain  anatomical  changes.  These  changes  are  invari 
affections  of  the  lung,  of  the  intestine,  and  of  the  lymphatic  glands, 
extend  also  to  the  organs  of  respimtion  and  alimentation,  and  thi 
guinal  and  lumbar  regions.  In  the  lung  the  changes  are  those  kn 
to  pathologists  as  lobular  pneumonia.  In  the  aUmentaiy  canal  the 
cus  membrane  of  the  large  intestine  is  chiefly  affected,  being  the 
of  smaller  or  larger  lUcerations.  There  is  generally  also  inflammatio 
the  serous  membranes,  especially  the  peritoneum,  leading  to  an  cxi 
tion  of  Ijmph  into  the  serous  cavity.  Tlie  skin  is  occasionally  aflfe 
with  greiiter  or  smaller  red  patches.  Hemorrhagic  patches  are  ah 
be  found  in  the  lung  and  serous  membranes,  the  endocard  and  the  mi 
of  the  heart,  the  mucus  membrane  of  the  intestine  (esixKjially  duodei 
and  largo  intestine),  the  tongue,  and  occasionally  in  the  liver  and  spl 
and  but  seldom  in  the  skin  and  kidney.  In  anatomical  respects,  tl 
fore,  pneumo-enteritis  undoubtedly  bears  a  great  resemblance  to  aud 
or  splenic  fever,  to  wlikh  pigs  arc  known  to  be  liable.  The  writer  st 
that  there  exists,  however,  a  marked  diffei'ence  between  the  two  dise 
as  to  the  incubation  ])eriod,  the  general  pathology,  iuid  esi^ecially  a 
the  anatomical  character  of  the  spleen  and  blood.  In  splenic  fever 
spleen,  being  the  i)rincipal  organ  of  the  affection,  is  invariably  enlar 
«vhereas  in  pn<»umo-enteritis  it  is  only  occasionally  changed.  "^The  b 
nlso  presents  entirely  diffei'cnt  characters  in  the  two  diseases.  In  p 
tno-enteritis  it  is  not  different  in  any  marked  degree  fi'om  normal  hi 
while  hi  splenic  l'ev(»r  it  is  of  darl:  color,  laky,  and  does  not  coagulai 
cdl,  or  only  imperfectly  so.  Again,  the  blood  contains  in  splenic  f 
^he  now  famous  Bacillus  anthraciSj  and  hence  its  conspicuous  iufecl 
property,  while  in  pneumo-enteritis  the  fresh  blood  does  not,  as  a 
^ntain  any  foreign  matter,  and  in  most  instances  does  not  possess 
'»iectious  property. 

.»r  KiAiri  s«vs  hiiif  another  disease  with  which  pnenmo-enteritiB  I 
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a  great  resemblance,  on  aoconnt  of  certain  anatomical  characters,  viz., 
inliammation  of  serous  membranes,  lung,  intestine,  and  Ij-mphatic  glands, 
hemorrhage  in  liuig,  serous  membranes,  endocard,  muscle  of  heart, 
intestinal  mucus  membrane,  and  other  organs,  is  specific  septictemia. 
The  resemblaitce,  however,  is  not  considered  greater  than  to  splenic 
fever,  although  the  differences  are  not  less  well  defined.  In  addition  to 
others,  there  is  this  great  distinction,  viz.,  iu  pueumo-enteritis  the  con- 
tagion spreads  by  simple  cohabitation  and  tiirough  the  air,  which  it 
never  does  in  septicjemia,  as  in  this  the  vims  always  requires  a  broken 
surface  through  which  to  enter  a  healthy  indi\idual.  In  splenic  fever 
the  i)eriod  of  incubation  ranges  ii^om  between  a  few  hours  to  several 
days,  while  in  pueumo-enteritis  it  varies  from  two  to  five  days  and  more. 
Splenic  fever  is  easily  transmissible  to  man  and  the  domestic  animals, 
whereas  the  transmissibility  of  pneumo-enterltis  is  much  more  limited. 

Pneumo-euteritis  is  occasionally  described  as  maUgnant  erysipelas 
{mal  roufje,  red  soldier),  but  the  writer  regards  this  as  inadmissible,  os 
the  affection  of  the  skin  in  the  former  is  a  very  Inconstant  symptom,  and 
in  milder  forms  of  the  disease  is  invariably  absent.  More  recently  the 
disease  has  been  regarded  as  typhoid  fever  of  the  pig,  but  from  a  purely 
anatomical  point  of  view  the  resemblance  between  real — t.  e.,  human — 
typhoid  fever  and  pneumo-enteritis  is  very  slight  indeed ;  so  sUght,  in 
fact,  says  Dr.  Klein,  that  to  mention  it  requires  a  total  oversight  of  some 
of  the  most  prominent  symptoms,  e.  </.,  inflammation  of  lung  and  serous 
membranes,  enlargement  of  inguinal,  lumbar,  and  bronchiid  lymphatic 
glands,  hemorrhages  in  endocard  and  muscle  of  the  heart  in  pneumo- 
enteritis  on  the  one  hand,  and  swelling  and  ulceration  of  the  lymphatic 
glands  of  the  small  intestine,  swelling  and  inflammation  of  the  spleen,  in 
real  typhoid  fever  on  the  other  hand.  The  resemblance  seems  to  be  lim- 
ited solely  to  the  fact  that  iu  both  diseases  there  occurs  ulceration  in  the 
intestine;  but  the  distribution,  nature,  and  the  development  of  these 
ulcerations  are  totally  diftereiit  in  the  two  maladies. 

The  character  and  results  of  Dr.  Klieu's  exi)eriments  are  given  in  his 
own  language,  as  follows: 

1.  Experiments*  sliowing  that  the  fresh  blood  of  diseased  animals  does  not,  as  a 
rule,  contain  the  virus,  as  it  fails  to  produce  the  disease  when  introduced  into  a  healthy 
animal. 

Four  animals  were  inoculated  (at  different  times)  with  fccsh  blood  of  divseascd  ani- 
mals. They  remained  healthy.  When  subsequently  inoculated  with  virus-containiDg 
matter  they  became  smitten  with  the  disease.  In  a  fifth  instance,  however,  fresh  blood 
did  pnxlnco  infection ;  and  this  same  blood  proved  active  after  having  been  kept 
sealed  up  in  a  capillary  tul)e  for  several  weeks.  This  blood  was  obtained  from  a  very 
severe  case,  with  copious  peritoneal  exudation,  in  which  were  found  peculiar,  abnor- 
mally large,  coarsely  granular  cells.  The  same  cells  were  also  present  in  the  blood; 
BO  that  it  appears  probable  that  the  blood  became  charged,  by  absorption  during  lifo^ 
with  matter  from  the  peritoneal  exudation.  This  latter  always  contains  the  virus  iu 
an  active  stat^. 

2.  Experiments  showing  that  fluid  as  weU  as  solid  lymph  of  the  diseased  i)eritoneum 
contains  the  virus  in  a  very  active  state. 

Six  successful  inoculations  with  peritoneal  exudations. 

•  In  all  my  experiments  of  inoculation  the  materits  morhi  was  used  iu  minimal  doses — 
I.  €..  a  drop  of  fluid  matter,  or,  in  the  case  of  solids,  a  particle  of  less  than  the  size  of  a 
pin's  head.  In  both  cases  the  matenev  morbi  was  dilute<l  or  suspended  respectively  in 
a  few  minims  of  boiled  saline  solution  of  three-fourths  per  cent.,  in  order  to  increase 
its  bulk  and  thus  to  facilitate  its  introduction.  The  inoculation  was  invariably  carried 
out  by  inj«*ction  into  the  subcutaneous  tissue  by  means  of  a  line  canula  of  a  hyxKKler- 
mic  syringe,  necessary  care  being  taken  that  this  had  been  previously  thoi-oughly 
cleaneil  and  disinfectcil.  After  and  before  inoculation  the  animals  have  always  been 
kept  isolated  and  in  clean  and  disinfected  places.  In  order  to  secure  reliable  results 
(viz.,  that  the  disease  in  a  particular  case  was  really  a  consequenc-e  of  tlio  inoculation 
and  not  of  infection  through  other  sources)^  care  was  taknn  that  those  who  attended 
the  isolated  animals  were  not  the  carriers  of  infection. 
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There  waa  no  difforenoe  of  activity  to  be  noticed  between  fresh  esudation  and  one 
that  had  been  kept  sealed  up  in  a  capillary  tube  for  several  weeks. 

Solid  lymph  obtained  from  the  peritoneal  cavity  of  diseased  animals,  having  been 
dried  at  a  temperature  of  about  38°  C,  proves  very  active. 

3.  Experiments  showing  that  x>arts  of  the  diseased  lung,  ulcerated  Intestine,  flnil 
also  diseased  spleen,  contain  the  virus  in  an  active  state.  Diseased  parts  of  Inngv 
intestine,  dried  in  a  temperature  of  about  38°  C,  retain  their  virulence  unaltered. 

In  all  cases  of  pnoumo-enteritis  the  trachea  as  well  as  the  bronchi  contain  frothy, 
blood-containing  mucus  matter,  |x>ssessed  of  infectious  property.  It  must  therefon* 
be  supposed  that  the  breath  of  a  diseased  animal  is  charged  with  the  poison.  On  a^ 
count  of  the  diseased  state  of  the  intestine  the  dung  is  also  to  be  regarded  as  inf«^ 
tious. 

4.  Experiments  showing  that  infection  is  produced  by  cohabitation  with  a  diseaied 
animal,  or  by  keeping  healthy  animals  in  a  place  whence  a  diseased  animal  had  Inch 
removed. 

5.  Several  experiments  were  made  to  see  whether  feeding  healthy  animals  on  matter 
obtained  from  the  diseased  organs  (intestinal  ulcers  especially)  produces  thediseue. 
The  experiment  wan  always  attended  with  success  if  a  lesion,  t.  e.,  abrasion,  ezisifd 
in  the  mucus  niembrauo  of  the  mouth  or  pharynx.  This  was  usually  the  case  when 
the  matter  had  to  bo  introduced  into  the  mouth  while  the  animal  was  being  held  hr 
assistants.  There  were,  however,  two  cases  which  appear  to  prove  that  the  duKue 
cannot  bo  produced  by  simple  feeding.  This  was,  unfortunately,  at  a  time  when  I 
was  not  yet  acquainted  with  the  fact  that  in  many  animals  the  disease  is  of  so  mild  a 
form  that  it  can  hardly  be  recognized  in  the  living.  I  have  not  made  any  poii-mtrtm 
examination  of  those  two  animals :  but  since  then  I  have  made  two  other  ezpenmentu, 
in  which  the  virus  was  brought  directly  into  the  stomach  by  means  of  on  mdia-nib- 
bcr  tube  introduced  per  fauces  et  cesophagum.  In  both  these  instances  the  animals  be- 
came diseased,  and  their  intestines  were  most  conspicuously  aflected. 

From  the  last  three  series  of  experiments  we  may  conclude  that  the  principal  mode 
by  which  contaf^^ion  of  puenmo-entcritis  is  carried  out  is  through  the  instnunentaliij 
of  the  air  and  of  the  food. 

G.  This  series  comprises  experiments  to  prove  that  the  vims  can  be  cultivated  artifi- 
cially, i.  €.,  outside  the  body  of  an  animal.  In  the  cose  of  splenic  fever  it  has  been 
successfully  done  by  Dr.  Koch.  The  experiments  are  seven  in  number:  (a)  Two  ttki 
to  cultivations  started  with  fluid  peritoneal  exudation:  (b)  In  the  five  otiieis  thevina 
had  been  obtained  by  cultivation  of  dried  lymph  of  the  peritoneum  of  an  animal  sof- 
fering  £rom  the  disease. 

(a)  The  cultivaticm  of  the  vims  for  the  first  two  cases  was  carried  out  thus:  Flnid 
peritoneal  exudation  of  a  diseased  animal  hod  been  collected  and  sealed  up  on  JSovtm- 
bcr  6,  in  a  capillary  glass  tube.  On  the  following  day  there  was  present  a  small  clot 
due  to  coagulation.  A  minute  spock  of  this  clot  was  remaved  with  the  point  of  a  ckan 
needle,  and  with  it  was  inoculated  a  drop  of  fresh  aqueous  humor  of  a  healthy  rabbit. 
This  drop  had  been  placed  in  a  thin  covering-glass,  which,  after  inoculation,  vas 
inverted  over  a  small  *^coll/'  made  by  fixing  a  glass  ring  ou  an  ordinary  glass  slidr. 
The  covering-glass  was  fastened  on  the  glass  ring  by  means  of  a  thin  layer  of  port? 
olive-oil.  Tno  preparation  was  then  kept  in  the  incubator  for  twenty*foar  hoars  at  a 
temperature  of  ^{2^  to  33^  C.  After  this  time  it  was  used  to  inoculate  a  new  drop  of 
aqueous  humor  in  a  similar  manner  as  the  one  just  described.  We  will  call  this  the 
second  generation. 

This  now  s})ecimen  was  placed  in  the  incubator  and  kept  there  at  a  temperatnreoC 
32°  to  'XP  C.  for  further  twenty-four  hours.  In  tho  same  manner  a  third  geueratiim 
was  started  by  inoculating  a  fresh  drop  of  aqueous  humor.  After  liavinc  been  kei»t  in 
the  incubator  for  hovctuI  days,  it  was  used  to  inoculate  two  animals  at  difieieut  tioM- 
Both  animals  became  smitten  with  tb«^  disease. 

(6)  Tho  other  live  ex])erimeuts  wero  can-ied  out  with  virus  cultivated  from  toM 
^ymph  of  the  ])critoneuni  t)f  a  diseased  animal.  The  lymph  htt<l  been  dried  at  36^  C. 
i  small  particle  of  dried  lym])}i  is  crushed  into  fine  powder;  with  a  granule  of  this  a 
Irop  of  fresh  aqueous  humor  is  inoculated  in  the  same  manner  as  above  described— first 
generation.  After  having  been  kept  in  the  incubator  lor  two  or  three  days,  at  a  tern- 
>eraturo  of  3y^  to  33^  C,  it  is  uscmI  to  inoculate  a  second  generation,  care  being  takeu 
lO  use  a  trace  only  of  the  fluid  part  and  not  to  come  in  direct  contact  with  the  wiginal 
granule,  which  may  be  still  discerned  in  tho  preparation. 

The  specimen  roprei^enting  the  second  generation  is  kept  in  the  incubator  for  a  day 
>r  two.    It  is  then  used  to  inoculate  a  fresh  preparation — thinl  generation;  and,  finally, 
his  is  used  for  establishing  a  fourth  generation.    After  having  been  kept  in  the  incu- 
bator, a  part  of  it  is  used  fur  inoculating  tivo  animals,  the  inocmation  being  carried  out 
•^  diiierent  times.    Both  these  animals  become  smitten  with  the  disease. 

\jiotlicr  poition  of  this  fourth  generation  was  used  to  start  a  fifth  generation,  then  a 
<orth,  seventh,  and  an  eighth  generation.  With  this  three  animals  were  inoculated  at 
jiift>roTit  times     A.11  three  animals  became  diseased  in  due  time. 
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In  order  to  correctly  interpret  the  reenlts  of  this  last  (sixth)  series  of  experiments,  it 
ia  important  to  mention  that  inoculation  with  dried  lymph,  dilated  ^  less  than  would 
correspond  to  the  third  generation  in  the  last-named  expenments,  is  followed  by  a  neg- 
ative result. 

The  microscopic  examination  of  the  cultivated  liquids  proves  that  these  are  the  seat 
of  the  CTowth  and  development  of  a  kind  of  bacterium,  which  has  adl  the  characters 
of  BacUlus  subtilia  (Cohn).  The  bacillus  in  our  case  is  a  very  fine  and  delicate  rod, 
thinner  than  both  that  described  by  Professor  Cohn  in  hay  imusion  and  the  Bacillua 
anthrada  so  thoroughly  investigated  by  Dr.  Koch.  Our  bacillus  differs  also  in  other 
respects  from  Bacillus  afithracis,  inasmuch  as  it  possesses  a  moving  stage ;  the  Baoillua 
anthracis  described  by  Dr.  Koch  is  non-moving.  Like  Baoillua  auhttlia  or  hay  and  BadU 
lua  anthracis,  our  bacillus  grows  under  favorable  conditions  into  long  leptothiix-like 
filaments,  which  occasionally  form  more  or  less  complex  convolutions,  in  these  fiJa- 
ments  highly  refractive  spores  make  their  api)earance.  These  become  free  after  the 
disintegration  of  the  original  filamentous  matrix.  The  fully  developed  spores  of  our 
bacillus  differ  from  those  of  hay  bacillus  and  anthrax  bacillus  by  being  more  distinctly 
cylindrical  and  much  smaller.  In  the  figures  accompanying  Dr.  Koch's  paper  on  Ba- 
cillus anthracis  the  spores  are  represented  in  many  places  as  more  or  less  spherical  in 
shape.  According  to  Professor  Cohn  (Bietru^e  zur  Biologic  der  Pflanzen,  11,  2, 1876, 
p.  264),  the  long  diameter  of  the  spores  of  bacillus  of  hay  and  also  of  anthrax,  for 
both  are  identical  in  morphological  respects  (1.  c.  p.  275),  amounts  to  0.0015— 0.0022°»™, 
or  T8*(ftnr  to  yi^Ahj  of  an  inch ;  whereas  the  spores  of  our  bacillus  are  little  less  than 
0.0005°>™,  or  irirW  of  an  inch  in  their  long  diameter.*  At  first  I  misinterpreted  tho 
spores,  regarding  them  as  a  micrococci,  and  only  after  repeated  observations  have  I 
succeeded  in  tracing  them  through  their  different  stages  of  development. 

After  many  failures,  owin^  to  the  introduction  and  development  of  Bacterium  termo, 
I  succeeded  at  last  in  obtaining,  already  in  the  second  generation  of  original  virus, 
a  pure  crop  of  bacillus  and  its  spores.    With  these  I  started  several  separate  cultiva- 


could  be  distinctly  traced.  (No  other  organisms  appeared  in  these  cultivations. )  These 
were  again  used  to  inoculate  other  preparations  of  aqueous  humor,  and  so  on,  imtil  I 
Bucceeaed  in  obtaining  considerable  quantities  of  liquid  containing  only  bacillus  and 
its  spores.    The  last-named  animals  were  infected  with  liquid  of  this  kind. 

Seeing  that  splenic  fever,  pneumo-enteritis,  and  specific  septicxmia  possess  a  great 
afiftnity  in  anatomical  respects,  and  seeing  that  in  splenic  fever  and  pneumo-enteritis, 
the  materies  morhi  is  a  definite  species  of  bacillus — ^the  difference  of  species  being  suf- 
ficiently great  to  account  for  the  differences  in  the  two  diseases — ^wo  may  with  some 
probability  ^xpect  that  also  the  third  of  the  group,  viz.,  specific  septiciemia,  is  due  to 
a  bacillus.    This,  however,  remains  to  be  demonstrated. 

Duriiig  a  visit  of  the  Commissioner  of  Agriculture  to  the  aunual  fair 
at  Saint  Louis,  in  October  last,  he  had  several  interviews  with  promi- 
nent Western  stock-growers,  who  were  in  attendance  upon  and  exhibitors 
at  that  exhibition,  on  the  subject  of  the  proper  care  of  fann  animals  and 
of  tho  treatment  of  the  various  diseases  incident  to  them.  These  inter- 
views were  stenographically  reported,  and  that  portion  relating  to  the 
diseases  of  swine  is  given  below.    Mr.  Kidder,  whose  hogs  had  been 

*  In  convolutions  of  filaments  the  outlines  of  these  latter  become  gradually  lost  after 
the  spores  are  formed.  The  spores  appear  now  to  be  embedded  in  a  transparent  gela- 
tinous matrix.  At  tho  edges  of  such  masses,  or  where  they  are  in  a  sufiicieutly  thin 
layer,  the  linear  arrangement  of  the  spores  can  be  still  recognized.  But  there  is  un- 
doubtedly a  transparent  jelly  present  in  these  masses  forming  the  ground  substance 
for  the  spores  and  libers.  Professor  Cohn  mentions  a  similar  jelly  in  convolutions  of 
hay  bacillus.  1  entirely  differ  fi-oni  Dr.  Koch  witli  regard  to  the  mode  of  germination 
of  the  spores  of  bacilhis.  Ho  states  that  it  is  not  the  highly  refiractive  spore  which 
directly  produces  the  bacillus,  but  that  tlie  hyaline  gelatinous  envelope  surrounding 
each  spore  elongates  so  as  to  form  the  bacillus,  while  the  bright  spore-matter  itself 
gratlualiy  diminishes  and  finally  disappears.  From  d  prioH  reason  it  is  impossible  to 
assume  that  this  can  be  so,  viz.,  that  the  gelatinous  euvelope  should  grow  into  the 
bacillus,  for  Cohn  proved  beyond  doubt  that  in  tho  case  of  hay  bacillus  the  spores 
germinate  even  after  having  been  exposed  to  boiling  heat.  Surely  this  gelatinous  en- 
velope, if  living  protoplasm,  must  become,  under  these  conditions,  deprived  of  its 
germinating  power.  Direct  observations  prove  that  in  my  case  the  spores  possess 
another  membrane  within  that  gelatinous  envelope,  and  during  germination  this  inner 
membrane  is  broken  at  one  pole  and  the  contents  of  the  spore  pi-otrudes  and  git>WB  out 
as  the  bacillus. 
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afflicted  witli  tlio  (liso«aRe  jjonerally  knoMii  as  cholera,  gavotbe  following 
description  of  it: 

1  h:ivo  a  iVi«'ii(l  who  c;»ils  it  s;yt'-i\'ver,  which  is  wnisowliat  simiLar  to  old-faBbioDed 
typhiw  toviT.  It  is  go!u  rutiMl  wht-n^  lar^fj?  IxMlios  of  auimulH  are  kept.  The  hojpare 
aii'wtcd  in  diiri-niit  ways;  somo  avc  Jaiiie  uud  BOiue  purg«^  ami  vomit.  There  an* 
hanlly  any  two  vimh^h  alike.  1  think  the  ili^caRo  ia  cau8e<l  by  an  air  poisoD.  In  ay 
clturts  to  tsave  theui,  I  would  drcncli  them  and  walk  them  aroiind,  and  dose  them  wme- 
tiuu*8  wirli  (|ninine  and  sometimes  with  calomel.  I  spent  $30  last  fall  (1876)  fornMdi- 
cinesy  hut  they  did  no  ^ood.  I  have  a  I'unn  two  milos  distant  from  where  I  h?e.  I 
drove  all  my  liogs  up  there  and  they  all  recovered  but  one.  The  change  of  location 
scorned  to  dissipate  th(?  diseaKe  and  my  ho^  have  not  beon  afiiicted  with  it  dnce. 
The  hogs  remained  up  there  two  months,  when  I  brouj^lit  them  back  to  the  home  Aim. 
During  tJie  time  they  were  away  (Novend>er  and  December)  there  had  been&eedng 
weather,  uud  the  germs  of  the  diseiise  were  probably  frozen  oat  of  the  soil. 

Another  breeder  said : 

I  doubt  if  the  germ  was  in  the  soil,  as  it  is  no  doubt  an  air  poison.  Prof.  S.  A.  Kiiam 
of  Vinton,  Iowa,  presidc^nt  of  the  Fine  Stock-Breeders'  ABBOciation,  asked  methiinll 
if  my  hogs  haxl  been  aillieted  with  cholera.  On  auaweriug  that  they  had  not, lie 
desired  to  know  wliat  I  would  do  if  I  found  the  tlisense  among  my  hogs  on  my  reton 
home.  I  told  him  I  should  inquii-o  the  cause.  I  should  inquire  if  they  had  beendiiiik- 
ing  bad  water,  or  had  been  eatiug  any  vegetable  matter  tuat  exhaled  poison;  uidfif 
so,  that  I  would  take  them  out  of  that  lieid  aud  remove  them  to  another  part  of  the 
farm.  If  they  had  been  feetling  on  com,  I  would  change  their  feed  to  oats.  I  would 
change  both  the  feed  aud  locatiou  of  tht'ir  sleeping  apartments.  I  have  been  led  to 
believe  that  the  disease  is  cause<l  by  swanus  of  parasites  in  the  system,  or,  if  not 
entirely  so,  it  is  gn^atly  aggravated  by  them.  I  would,  therefore,  in  the  flnt  plioe, 
give  them  turpentine.  It  will  not  immediately  throw  them  in  a  stapor.  If  H  doM 
uot  work  so  as  to  carry  otf  the  excrement,  I  would  give  them  a  second  dose  with  ehv- 
coal.  This  will  absorb  the  uuicus  and  slime  in  the  intestines.  The  worms  are  itallj 
knotted  up  in  hard  lumjm  there,  and  the  turpentine  will  unknot  and  the  carbon  abtorb 
them.  A  second  dose  of  vennituge  or  tuiq^outiue  will  generallv  cany  off  a  large  nnm- 
ber  of  wunns  before  they  rally  from  the  Htn])or  caused  by  the  urst  dme.  I  wonM  five 
the  charcoal  to  absorb  the  iliucus,  aud  if  that  did  not  cflect  acnre,  I  would  gyn% 
box  of  c«nccutrated  lye  in  slops,  and  then  t ur|>cnti]io  to  allay  the  inflammation.  One 
l>ox  of  concentrated  lye  is  sutlicicnt  for  a  bairel  of  slop,  and  one  teaspoonfVil  of  toz- 
p<Mitine  is  suthcient  for  a  doso  for  a  pig.  I  give  the  turi>entiue  in  slop,  and  if  thej 
won't  take  it,  I  shut  them  in  a  dry  lot  and  let  them  st-ay  there  until  they  get  ready  to 
take  a  driuk.  They  are  always  feverish  and  thirsty  when  sick,  and  turpentine  iaone 
of  the  best  remedies  known  for  fevers.  I  have  a  diy  lot  for  my  hogs  to  run  in.  If  my 
pen  is  not  ch>au,  I  whitewjLsh  ir  and  sprinkle  it  with  carbolic  acid.  This  is  one  of 
the  l>est  <lisinfectauts  in  the  world,  and  I  sprinkle  the  hogs  and  i>cn  with  it  once  a 
week. 

Dr.  Stetson,  of  Illinois,  was  at  my  house  in  Febniary.  lie  is  the  most  snccessfolin 
his  treatment  of  this  disease  of  any  man  I  know.  He  says  a  man  can  cany  the  diaease 
on  his  feet  from  one  \}on  to  another.  It  breaks  out  in  large  bodies  of  hogs  and  Mun 
becomes  contagions.  The  hmger  it  runs  the  more  coutat;ious  it  becomes,  Just  as  feven 
rage  and  sjiread  among  the  lower  classes.  It  is  a  rare  thing  to  hear  of  typhus  ibver  in 
the  houses  of  the  upper  circles  until  after  it  has  become  contagious. 

I  always  go  out  in  the  mornings  and  look  after  my  ow^  hogs.  If  one  is  miBsing  I 
look  hini  up,  and  if  he  has  the  least  symptom  of  sickness,  I  do  not  wait  until  hegftr* 
down  :  I  take  it  in  time,  and  give  the  animal  simple  remetiii^s,  such  as  yon  would  g[ive 
a  chihl.  W  it  is  const  ipated.  1  gi  ve  medicine  to  ojHiu  its  bowels.  When  a  hogtirst  raa 
*n  the  morning  it  always,  if  well,  evacuates  its  Ixiwels.  If  there  is  any  inward  £^er 
he  animal  is  const i]>a ted,  and  the  excivment  consists  of  rouud  black  baUs  stack 
together.  If  it  is  well,  t  Ik^  cvaeuation  is  mealy  an<l  nnisliy ;  on  the  other  hand,  it  con- 
Hists  of  round,  hard,  dry  balls.  Then  a  change  of  diet  is  necessary,  as  is  also  somethiug 
o  loosen  the  animal's  bowels. 

Mr.  L.  M.  lioxn.oi  said: 

My  exj»erience  has  bem  similar,  though  wo  have  not  been  troubled  with  cholera  in 
fUr  neighborliood.  (.)ur  lio,<;s  srem  to  sutler  more  from  colds  than  any  other  cIbs« uf 
uiimals.  This  is,  ])erlinps,  because  lliey  aro  thin-hau*ed.  I  was  fatt^miug  fifty-tive 
lea^l  last  year,  and  on  my  ret  urn  from  tJie  Centennial  a  cold  sleet-storm  came  ou. 
W^hile  <m  my  way  home  I  sai<l  to  my  sou,  "1  will  lind  half  the  hogs  out  of  fix  whenl 
.cet  home."  I  bad  left  t  licm  in  a  (-lov(>r-iield,  not  exp4H.>ting  a  storm  so  early  as  Octolier. 
■»Ve  ha4l  a  freezing,  sleety  storm,  and  I  found  ever>'  pig  ailing  like  ]>eopie  with  col«U 

fLsked  the  man  what  was  tlie  matter  with  the  pigs,  but  he  aaid  he  had  not  noticed 
...  •bjTi!    lunsii}''      Tbcy  seeuK-d  to  eat  all  right,  but  I  could  discover  that  thev  were 
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ailin j^— flhowing  symptoms  of  cold ;  and  I  went  to  work  that  evening  and  gave  them 
hixative  bran  mash,  and  the  next  eveoiug  I  repeated  it.  I  then  ffave  them  some  cop- 
peras, salt,  and  ashes ;  all  worm-destroyers.  I  mixed  a  bncketml  of  salt  to  a  ponnd 
of  copperas.  When  I  can  get  charcoal  I  place  it  where  my  hogs  will  have  free  access 
to  it. 

Another  breeder  said: 

I  have  used  as  a  remedy  for  this  disease  three  bushels  of  ashes,  one-half  bushel  of 
slaked  lime,  one-half  bushel  of  salt,  ten  pounds  of  copperas,  and  two  or  throe  pounds 
of  bran.  I  mix  this  dry  and  put  it  in  a  trough.  You  would  be  astonished  to  see  how 
much  they  will  eat  of  it.  If  a  hog  is  sick  he  will  quit  his  ordinary  feed  and  go  straiftht 
to  it,  showing  that  he  seems  to  crave  some  kind  of  mineraL  It  is  good  for  fatt^ung 
bogs  and  makes  the  skin  glossy. 

Mr.  BoNHAH  said : 

If  anything  is  the  matter  with  any  one  of  my  hogs,  I  take  him  out  of  the  herd,  where 
I  can  note  the  symptoms  and  the  frequency  of  them ;  and  as  long  as  he  is  feverish  I 
keep  him  away  from  the  rest.  A  neighbor  of  mine  had  the  intestines  of  some  of  his 
diseased  hogs  examined,  and  found  them  infested  with  parasites.  The  disease,  I  think, 
is  the  result  of  a  cold,  which  is  soon  followed  by  a  cough,  thumps,  and  indications  of 
fever.  That  has  been  my  experience.  The  lungs,  when  the  disease  is  far  advanced, 
are  filled  with  a  mucus  matter.  During  the  eany  stages  there  is  an  irritated  condi- 
tion of  the  lunffs.  When  a  hog  has  the  uinmps  he  will  lie  quietly  in  the  stye,  but  I  do 
not  think  this  Is  caused  by  a  mstention  of  the  stomaoh. 

Mr.  Olabk  said: 

Proftssor  Knapp  gives  it  as  his  opinion  that  this  inactive  condition  of  the  animal  is 
a  prime  cause  of  mmgestlon.  My  own  experience  is  that  my  best  pig  which  lies  in  the 
pen  is  the  first  to  have  the  thumps. 

Mr.  BoNHAM  said : 

I  think  his  lyin^  in  the  pen  is  an  indication  that  he  is  out  of  fix.  If  we  will  watch 
his  condition  car^illy  we  will  notice,  two  or  three  weeks  before  the  thumps  come  on. 
that  he  has  had  a  colcL  If  the  animal  eats  heartily  every  day  and  takes  cold,  he  will 
lose  his  appetite.  On  the  first  symptoms  of  a  cold,  therefore,  he  should  have  a  change 
of  feed.  I  have  never  had  any  trouble  with  the  thumps  when  I  have  followed  this 
treatment.  A  hog  afflicted  with  the  thumps  is  generally  constipated,  and  the  first 
thing  I  try  to  do  u  to  bring  about  an  action  of  me  bowels.  I  have  tried  iinoctions, 
but  with  not  very  satisfactory  results.  The  animal  may  recover  from  an  attack  of  this 
disease,  but  it  will  not  have  good  growth  for  from  four  to  six  weeks,  and  will  have  to 
be  fed  carefully  in  order  to  bring  it  up  to  the  standard.  The  well  ones  will  get  the 
lion's  share,  while  the  weaker  ones  will  be  crowded  back. 

I  do  not  uiink  that  thumps  is  transferable  or  contagious,  but  I  am  of  the  opinion  that 
cholera  is.  As  an  example,  I  will  etate  what  occurred  to  a  gentleman  living  seven  miles 
east  of  me,  who  lost  eighty  hogs  with  this  disease.  His  next  neighbor's  herd  was 
afflicted  with  the  disease.  Dr.  Homer,  of  Ohio,  told  me  that  he  went  to  examine  this 
herd  and  asked  all  the  questions  he  could  think  of  in  order  to  ascertain  the  origin  of 
the  disease.  Among  other  things  he  wanted  to  know  was  whether  these  hoes  had  ever 
come  in  contact  with  other  hogs.  He  was  told  that  they  had  not,  but  his  little  son 
said :  '^  Father,  don't  you  remember  there  was  a  shoat  from  so-and-so's  farm  that  got 
into  our  herd  eight  or  ten  days  agof  "  The  man  denied  anything  of  the  kind,  but  the 
doctor  traced  the  matter  up,  and  found  that  the  shoat  came  from  the  farm  where 
eighty  hogs  had  been  lost. 

Mr.  Ejddes  said : 

It  often  happens  that  hogs  that  di^  of  disease  are  buried  so  lightly  that  the  dogs  have 
no  diificultyui  digging  them  up.  They  will  take  a  piece  of  the  carcass  and  carry  it 
into  a  field  where  a  herd  of  hogs  are  confined,  and  thus  communicate  the  disease  to 
them. 

Mr.  Bonham  said  that  for  that  reason,  whenever  a  hog  dies  on  his  farm,  he  bums  the 
carcass. 


412         REPORT  OF   THE   COMMISSIONER    OF   AGRXCULTURE. 


COERESPONDENCB  SHO^VING  THE  GENERAJj  PEEVALEKCB 

OF  DISEASES  AI^IONG  SWINE. 

ALABAMA. 

Mr.  George  C.  McWhorter,  Chickasaw^  Colbert  county,  says : 

I  seud  you  in  alcoliol,  hj  to-day's  mail,  a  number  of  wonxis  token  fix>m  the  longs  ud 
intestines  of  lio^  that  died  during  the  epidemic  last  summer.  TIiIb  disease  was  called 
cholera  by  faraiors  in  this  vicinity ;  a  term,  by  the  '^ojf  which  is  here  used  to  cover 
''  all  the  ills  that  liogs  are  heir  to/'  These  worms  ore  from  two  different  hogs,  seveial 
miles  apart,  and  show  the  identity  of  the  trouble.  The  small  worms  are  from  the  ali- 
mentary canal ;  the  larger  ones  mostly  from  the  lungs,  although  nearly  all  the  tissaes 
were  to  some  extent  infested  with  them.  I  found  the  bowels  constipated,  notwithstand- 
ing the  name  applied  to  tho  disease,  and  filled  with  impacted  feces.  Mixed  with  the 
fecal  matter  and  adhering  to  tho  waUs  of  the  canal  were  myriads  of  the  small  "s^obda. 
I  saw  no  large  worms  in  the  bowels.  There  were  numbers  of  small  inflamed  points 
along  the  inner  surface  of  the  bowels,  but  no  large  patches  of  inflammation.  Ffenon- 
tions  were  perhaps  made  at  these  points. 

The  hogs  had  been  troubled  with  perslBtent  cough,  which  led  me  to  examine  the 
lungs  carefully.  Hero  were  found  ^at  patches  of  inflammation,  and  the  laiger  wofnu 
were  very  numerous.  The  lung  tissne  in  places  was  entirely  oroken  down  and  the 
sounderportions  riddled  with  worms.  Next  to  the  lungs  and  bowels  the  liver  saffered 
most.  The  worms  hero  were  also  larger  than  those  in  me  bowels,  frnun  whidi  I  infrr 
that  tho  worm,  after  being  hatched  in  the  bowel,  perforates  it  and  penetrates tiie  other 
tissues.  Some  fattening  hogs  recently  killed  show  worms  in  the  liver :  but  as  the  hogs 
seemed  tolerably  healthy,  with  soimd  lungs,  I  doubt  their  identity  with  the  ones  sent 
you. 

I^Yom  what  I  have  seen  of  the  disease  I  make  the  following  dedaotionB : 

1.  The  worms  are  hatched  in  the  bowels. 

2.  They  must  be  destroyed  before  they  leave  the  bowels. 

3.  When  the  lung  is  peiibrated  treatment  is  unavailing. 

4.  Almost  all  cases  let  alone  prove  fatal. 

Treatment  should  be  founded  on  these  principles.  I  recommended  calomel  and 
arsenic  to  a  number  of  farmers.  Many  hogs  just  taken  recovered  under  this  treatment, 
but  nearly  all  tho  old  cases  died. 

Mr.  John  Powers,  Rntledge,  Crenshaw  county,  says : 

Hog-cholera,  as  it  is  generally  known  in  this  vicinitv,  prevails  more  or  less  eveir 
year.  When  attacked,  the  patient  begins  to  droop,  holds  down  its  head,  and  is  indif- 
ferent to  eating  or  drinking.  They  seem  to  be  aflectcd  with  a  kind  of  dysenteiy,  with 
frequent  small  evacuations.  The  surface  is  warm,  and  there  are  occasioiml  quiveiin£B 
of  the  flesh.  Occasionally  they  die  almost  instantly.  FosUmortem  examinations  cleany 
show  that  indi|;estiou  i)revails. 

Tho  fatality  is  about  ftO  per  cent,  of  those  attacked.  Generally  three-fourths  of  a 
herd  will  bo  taken,  while  the  remainder  will  continue  x>erfcctly  healthy.  Of  those 
that  overcome  the  disease,  about  50  per  cent,  regain  their  original  health ;  the  remain- 
der are  hard  to  fatten.  I  have  never  known  a  hog  to  die  from  theseoond  attack.  The 
disease  prevails  at  any  season  of  tho  year.  Its  fatality  is  greats  among  fat  hogs, 
especially  among  those  fed  on  com. 

The  treatment  is  varied,  but  it  is  generally  conceded  that  a  smaU  amount  of  alkali 
is  tho  most  ellicaeious,  both  as  a  remedy  and  as  a  preventive.  A  small  amount  of  po^ 
-sh  or  concentrated  lye  is  used  by  those  who  profess  to  treat  it  with  any  degree  of 
access.  We  sometimes  use  asafetida  jus  a  i)reventivc  with  success,  but  it  is  perfectly 
iselesH  as  a  remedy.  Corn- feeding  will  not  do;  it  will  kill  in  nine  cases  out  of  ten. 
The  hogs  should  bo  penned  with  shelter,  free  from  dust,  and  sparingly  fed  on  any  easilj- 
ligestiblo  food.  Whenever  it  is  discovered  that  the  animal  has  a  desire  to  eat,  be 
•'ertain  not  to  give  it  enough  to  satisfy  it.  Let  it  be  kept  hungry,  not  starved,  bnt 
•Uowed  about  (me-fourth  tue  usual  feed. 

Yresh  pine  tar  is  good,  both  as  a  preventive  and  as  a  remedy,  but  it  should  be  given 
n  small  quautities.  8ul])liur  does  harm,  and  copperas  will  ruin  the  teeth  iu  a  few 
lays.  Soda  acts  well.  They  re(]uire  no  external  applications  unless  lousy.  A  lonsy 
log  with  the  cholera  would  die  if  not  cleansed.  With  the  first  treatment  use  alkahes 
>er8everingly  but  s])ariiigly,  and  the  result  will  be  25  per  cent,  saved.  Do  not  give 
'^'^»  unless  it  is  ground, 

►'>-  P.  D.  Bowles,  Evergreen,  Conecuh  county,  says: 

•--    iiseaso  known  as  hog-eholera  is  characterized  first  by  the  «n<imfcl  lefiuisgto 
..'»/'-\tin^^«iTii,"i  -viti>  ^iigi>t  iiiiihiesB  n^d  "Iccpiuess,  which  contixmes  to  incaraMenoiB 
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day  to  day,  the  host  all  the  time  roftising  to  eat  and  hidlag  uiider  the  straw  in  his  bed, 
where  ho  remains  for  hours  unless  driven  out.  The  feet  refuse  to  perform  tlieir  ordi- 
nary function  of  locomotion,  and  the  animal  limps  or  hobbles  about  as  if  there  was  a 
nail  in  each  foot,  back  bowed,  skin  red,  and  after  three  or  four  days  looks  as  if  blistered ; 
in  fact  the  hair  and  skin  finally  all  peel  off  of  those  that  recover,  leaving  the  animal 
almost  nude.  They  eat  very  uttle  for  some  days,  but  drink  water  in  great  quantities, 
and  have  copious  discharges  of  urine,  sometimes  as  much  as  a  half  gallon  at  a  time; 
bowels  costive.  I  do  not  recollect  of  seeing  or  hearing  of  a  case  of  diarrhea  or  laxity 
of  the  bowels.  The  hog  continues  to  decline,  and  either  dies  within  from  five  to  seven 
days  or  begins  to  eat  and  gets  better. 

The  disease  has  prevailed  in  every  township  in  this  county  to  a  ^eater  or  less  ex- 
tent duriuj^;  the  past  twelve  months.  It  commences  in  the  early  spring  and  continues 
until  late  m  the  fall.  It  is  generally  more  fatal  among  small  pigs  tlmn  amon^  older 
hogs.  I  know  one  farmer  who  has  prevented  the  maladj^  fi-om  gettiug  into  his  herd 
by  giving  "  stock  powders "  two  or  three  times  a  week  m  slops  or  meal.  Although 
living  in  sight  of  his  neighbor  whose  hogs  died  of  the  disease,  his  escaped.  I  was 
talking  with  another  (No.  2)  a  few  days  ago,  who  said  he  had  several  pigs  which  he 
had  kept  penned  up  and  fed  on  com  and  slop,  and  that  every  one  had  died.  Some 
man  near  by  had  a  large  number  running  in  the  woods,  which  were  frequently  turned 
in  with  those  confined,  but  not  one  of  them  took  the  cholera.  No.  3  had  several  pigs, 
all  of  which  showed  symptoms  of  cholera.  He  gave  them  a  teaspoonful  of  spirits  of 
turpentine  in  bran  slop,  and  every  one  recovered.  No.  4  has  allowed  all  his  hogs  to 
run  at  large  in  the  swamps,  feeding  a  little  com  at  times  to  keep  them  gentle.  Not 
one  has  been  diseased.  Upon  general  inquiry  over  the  country  I  am  prepared  to  sav 
that  all  hogs  that  are  allowed  to  bed  in  the  woods  and  have  free  and  large  wsJks  wiU 
escape  the  disease.    Let  him  " root  or  die''  and  you  will  have  no  more  hog-cholera. 

Mr.  W.  P.  Jack,  Bussellville,  Franklin  county,  says : 

Candor  comx>els  me  to  state  that  as  yet  I  think  there  is  very  little  real  inforxnation 
possessed  in  this  county  on  the  subject  of  ho^-cholera,  which  appears  to  bo  the  main 
disease  afifecting  farm  animals.  So  far  as  my  inibrmation  goes,  there  has  been  no  cure 
discovered  for  the  disease.  It  is  certain,  however,  that  hogs  can  be  kept  healthy  by 
usin^  preventives.  In  my  own  experience  I  find  that  when  I  use  them  I  lose  no  hogs, 
but  if  neglected  they  are  apt  to  sicken  and  die.  The  preventives  which  I  have  found 
most  effective  are  such  as  will  keep  the  lice  off  them  and  expel  the  worms  from  the 
intestines.  According  to  my  theory  they  are  the  main  cause  of^what  is  known  as  hog- 
cholera.  I  have  used  tar  in  early  spring,  both  internally  and  externally,  as  a  prevent- 
ive with  unfailing  success.  Pine  seems  to  be  a  natural  medicine  for  hogs.  In  the 
mountains  they  hunt  for  pine  roots  and  eat  them  freely.  Many  men  who  reside  in  the 
mountains  have  told  me  tnat  they  never  had  a  case  of  hog-cholera,  and  they  attribute 
the  escape  of  their  hogs  to  the  fact  of  their  eating  pine  roots.  Poke-root  is  another 
natural  medicine  for  hogs ;  they  root  for  and  eat  it  li'eely.  It  should  be  boiled  with 
their  slop.  Sour  slop  is  also  a  preventi^.  This  should  be  mixed  with  charcoal.  Fre- 
r^uont  salting  is  indispensable.  Copperas  is  also  good  as  a  vermifuge,  and  bluestone 
is  likewise  a  fine  remedy  as  a  preventive. 

An  experienced  farmer  told  me  that  last  autumn,  after  he  had  lost  sixty  head  of 
hogs  by  cholera,  he  had  a  very  sick  one  which  refused  food  of  any  kind.  He  finally 
gave  it  peach-tree  leaves,  which  it  ate ;  he  then  gave  them  to  the  rest  of  his  flock,  and 
did  not  nave  another  sick  hog. 

Dr.  Feakk  Peince,  Jonesborough,  Jefferson  county,  says : 

There  is  a  disease  prevalent  here  among  hogs  which  for  years  has  been  known  as 
cholera,  but  which  snould  more  properly  be  termed  measles.  The  first  symptom  that 
manifests  itself,  on  close  scrutiny,  is  seen  in  the  hog  walking  on  its  toes,  and  not  upon 
the  entire  foot.  But  for  some  time  previous  to  this  the  hog  has  been  affected,  and  this 
is  the  result  of  contraction  of  the  intercostal  and  abdominal  muscles.  Tliere  exists  a 
latent  inflammation  of  the  parenchyma  of  the  lun^s,  and  cutaneous  or  superficial 
fascia,  which  causes  the  hog  to  contract  the  muscles  for  relief;  hence  he  pitches  on  his 
toes.  Ho  has  been  having  fevers  several  days,  as  is  manifest  by  dullness  and  stupid- 
ity, indisposition  to  play,  the  head  bowed  with  the  nose  close  to  the  ground,  and  a  thin, 
viscid  mucus  droppmg  from  the  mouth.  Now  examined,  the  mouth  will  be  1  nd 
inflamed,  an  eruption  is  visible  in  and  around  the  throat,  and  the  appetite  is  U 

ing.    A  slight  cough  has  set  in,  accompanied  with  occasional  vomitmg.    The  «»m 
soon  fastens  itself  upon  the  entire  alimentary  tract,  so  that  the  stools  soon  bu^ 
thin,  purulent,  and  bloody.    Great  emaciation  supervenes,  and  the  hog  sti 
walking.    Purulent  matter  and  blood  are  sometimes  passed  off  by  the  animal, 
begins  to  fall  off  as  the  hog  becomes  more  and  more  emaciated,  and  a  i 
eruption  is  to  be  seen  all  over  the  skin.    Without  relief  he  will  soon  die-    -# 
he  dies  much  earlier  in  the  attack,  which  is  caused  by  this  purulent  m       ' 
lihe  blood,  by  which  means  it  is  conveyed  to  the  heart  and  brain^  and  ovm 
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to  turn  ronnd  in  a  circle  until  it  drops  dead.  Could  thia  eraption  be  thrown  out  m 
the  common ceineut  of  the  attack,  un(l  the  hog  kept  for  one  week  in  a  diy  house  where 
there  is  no  dust;  lie  would  soon  n^cuperato.  But  where  measles  is  comphcated  with  in 
iuilauimntion  of  the  bowels  or  luugs,  with  the  osual  exposure  to  which  all  hoj^  an 
subject,  doMth  is  almost  inevitable.  Ilo^  that  are  taken  up  and  put  early  on  tmi- 
mcnt  ai'u  apt  to  ri'covor,  or  at  least  the  mortality  is  not  so  grunt. 

llien*,  aro  almost  oh  many  ways  for  the  treatment  of  this  disease  as  there  areHertioBs 
of  country  in  which  it  occurs.  One  old  and  succcssf^il  fanner  told  me  that  he  always 
kept  sloi)8  for  his  ho|i^  made  of  com  or  meal  boiled  with  ashes  or  poke-root,  and  thii! 
he  rarely  if  t:v(>r  lost  u  hog.  Another  stated  that  he  used  ashes,  salt,  copperas,  and  f*n\- 
phur  witli  great  snccesK.  The  great  si^cret  in  all  this  treatment  is  the  alkali  (hat  i5 
use<l.  When  this  is  aibninistcred  in  time  it  acts  as  an  alterative,  contmls  the  si^rr- 
tions  of  the  mucus  coat  of  the  intestines,  stimulates  the  absorbent^,  sets  u]>  a  heahbT 
action  in  the  lymphatics,  causes  the  skin  to  assume  a  healthy  function  or  action,  auil 
the  disease  sooii  diHap])earH.  80  you  see  evei*y  one  has  his  remedy  so  conveuiKUt  that 
there  is  no  necessity  of  going  from  home  to  obtain  it.  It  oonaistain  the  projier  lueof 
good  wood-ashes  aud  salt. 

Mr.  P.  T.  Gbayes,  Burkville,  Lowndes  oounty,  says : 

All  kinds  of  farm  animals,  with  the  exception  of  hog&  have  been  healthy  during  the 
past  few  years.  Hogs  have  been  afiected  more  or  less  fatally  each  year  for  soom  yean 
past  with  a  disease  known  as  cholera.  The  disease  manifests  vanona  symptomi,  the 
most  fat  al  of  which  is  purging.  The  excrement  of  the  hoes  affected  in  this  way  id  of 
a  greenish  color  aud  starchy  consistency.  No  settled  conclasiou  has  been  reached  as 
to  the  cause  of  this  malady,  nor  has  a  remedy  been  found.  Two  pointa,  howerer,  aecm 
to  have  been  conclusively  determined,  viz :  First,  that  the  disease  commences  in  dainp, 
warm  weather,  diu-ing  a  favorable  season  for  vegetable  growth  and  fungoid  formations. 
The  hogs  feed  greedily  on  growing  vegetation,  with  us  mostly  on  cotton,  and  if  allowed 
all  they  will  eat  the  result  is  invariably  disease.  It  is  thoneht  that  atmospheric  eon- 
ditions  have  considerable  iutlueuce  in  producing  disease.  Beoond,  wo  find  that  hogi 
taken  from  a  range  where  the  disease  has  bec^n  developed,  bat  showinff  no  signs  of 
intectiou  themsehvs,  if  confined  on  dry  ground  and  fed  dry  food  they  will  escape  the 
disease.  But  u  c  1  early  marked  cose  of  hog-cholera  is  contagions,  and  the  disease  dwaU 
be  so  treated.  Those  that  have  been  so  aifocted  should  never  be  used  as  breeden.  u 
the  taint  will  l>e  imparted  to  the  oft'spring.  There  are  many  remediea, ao caUedJMS 
caution  and  preventive  measures  will  be  Ibund  the  most  profitable, 

Mr.  John  Heiizleb,  Huntsville,  Madison  county,  says : 

In  August  last  a  disease  mode  its  appearance  here  among  hogs,  and  by  DecemlMX 
about  all  that  were  afiected  had  died.  IJp  to  that  time  mine  bad  remained  compara- 
tively healthy,  and  uone  of  them  had  died.  I  had  about  one  hundred  and  forty  head, 
and  they  were  runniug  in  a  plowed  field  containing  about  one  acre  to  each  bog.  I 
uoticed  that  they  kept  themselves  well  rooted  into  the  ground  and  laid  a  cood  dealof 
the  time  ou  their  1)ellie«.  Before  sowing  the  field  to  wheat  I  removed  them,  and  in 
about  a  month  thereafter  they  began  to  ujo.  I  lost  about  ^I  those  that  had  aceanto 
the  bani-yard  and  slept  in  hot  places.  I  penned  seventy-five  head  in  a  plowed  lot 
containing  about  one  acre  of  ground,  and  in  March  and  April,  after  the  lot  had  become 
hard  and  dry,  they  all  died  but  ten.  1  think  they  were  afiected  with  typhoid  £rrci 
and  inllamm'ation'of  the  bowels.  Some  few  would  become  lean  and  wonid  linger fiir 
a  long  time;  but  as  a  general  thing  they  died  during  the  night,  although  they  were 
apparently  in  a  healthy  euuditiou  the  evening  previous.  Some  few  got  welL  Among 
those  that>  recovered  were  some  that  I  fed  ou  warm  blood  from  the  alanghter-honib. 
ifter  1  turned  them  out  into  the  woods  and  swampa  they  entirely  xecoyeied. 

ARKANSAS. 

Dr.  C.  M.  Norwood,  Bluff  City,  Nevada  county,  says : 

All  animals,  except  hogs,  have  been  remarkably  healthy  for  several  years  past  iD 

(his  section  of  count ly.    We  have  had  a  diseoso  prevailing  among  awuie  which  hai 

proved  very  fatal  to  ninetoen-twentieths  of  those  that  have  been  afi!iected.    Thedit- 

L^ast^  litis  luHMi  called  **  hog-cholera''  among  farmers ;  butfirom  observation  and  Mme 

nvostigation  1  am  led  to  ronclude  that  cholera  is  a  misnomer.    From  the  most  piomi' 

.KMii  symptoms,  I  consider  it  to  be  a  lung  disease  altogether.    The  symptenu  ozet  tirst. 

i^rrat  (lo]}rcssion,  followed  by  languor  and  indis])osition  to  move  alxmt  for  thefint  four 

or  live  <lays.    Second,  a  slight,  dry  cough,  attended  with  intense  febrile  excitement 

ind  dr^iK^ss  of  skin.    At  this  stage  there  is  coixmlete  loss  of  appetite,  and  cnpifsiii 

'udibli'.  in  the  thoracic  r(^gi<m.    In  this  form  of  the  disease  death  ensaes  aboat  the 

•  inth  <lay.    I*osi-moricni  investigation  i-eveals  the  stomaofa,  bowelBi  liver.  Bpleen,  and 

Anr.rAMA*he<Uthy,  but  the  lung  hepatiaed,  the  air-Yeaiolaa  filled  irithnagnino-panliDl 
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in&ltration  from  the  collolar  tissue  of  the  liuig8.  revealing  the  fact  clearly  that  there 
ha»  been  great  aud  <le8tnicti\e  inflaminatiou  of  the  luDgs.  We  uiiist,  therefore,  con- 
clude from  the  Hymptoms  and  pathoh>gical  anatomy  revealed  by  this  examination  that 
it  Ih  pneumonitis  of  an  acute  form.  We  have  nuticed  some  hogs  that  ate  heartily  and 
appeared  perfectly  healthy  in  the  cvtining,  and  the  next  morning  were  foimd  dead.  On 
post-mortem  examinutlon  this  chtss  of  animals  nncaled  (K>ngestion  of  the  lungs,  oxtrav- 
a^atiou  of  blood  into  tlie  air-vehicles  to  so  great  an  extent  as  to  lesHcn  the  caliber  by 
inlilt ration,  producing  death  by  aHphyxia  or  ntraugulation.  I  consider  this  the  moAt 
violent  auu  pernicious  form  of  this  lung  disease. 

Another  class  of  subjects  are  those  that  recover  Eually.  I  consider  this  to  be  the 
acute  form,  tei-niiuuting  in  a  typhoid  form.  The  duration  of  this  type  of  the  disease 
is  from  alM)nt  ninety  to  one  hundred  and  iifty  days.  Generally,  when  the  disease 
nssunies  the  typhoid  form,  there  is  some  purging  from  the  bowels,  and  this  symptom, 
I  presume,  has  led  many  to  give  it  the  name  of  "cholera."  I  consider  it  altogether  a 
lung  disord4*r,  as  it  presents  itself  in  this  locality,  and  a  x^^per  study  of  the  disease 
would  no  doubt  convince  many  that  they  are  laboring  in  error  in  their  diagnosis  of 
this  fatal  and  malignant  malady. 

A.S  to  treatment,  none  has  ever  been  adopted  that  has  proven  satisfactory.  A  multi- 
plicity of  remedies  have  been  used  by  the  farmers,  but  all  have  signally  failed.  The 
only  remedy  I  can  give  that  I  consider  at  aU  reliable  is  twenty  grains  of  calomel  and 
one  and  one-half  grains  of  tartar-emetic  mixed  and  given  every  other  day  during  the 
febrile  excitement.  After  the  fever  has  subsided  give  nourishment  freely,  sachas  slop 
from  the  kitchen,  cooked  vegetables  from  the  garden,  mnsh  (com),  &c. 

As  to  the  prophylactic  treatment,  I  know  or  none.  I  think  the  poison  producing  the 
disease  floats  in  the  atmosphere,  and  that  it  is  not  produced  from  any  local  cause.  The 
beet  preventive  that  presents  itself  to  my  mind  is  to  move  the  herd  to  some  thick  forest 
as  soon  as  the  first  symptoms  of  the  disease  are  observed,  and  not  allow  them  to  run  in 
fields  or  around  the  faxm. 

Dr.  J.  M.  Johnson,  Locksburg,  Sevier  county,  says : 

As  a  physician  I  have  been  engaged  in  the  i>ractice  of  medicine  in  all  its  branches 
for  the  last  twenty  years.  I  have  also  had  a  fann,  iind  have  given  a  good  deal  of  attri- 
tion to  stock-raising  upon  a  small  scale.  As  to  the  names  given  to  the  diseases  affect- 
ing our  farm  animals,  they  are  generally  so  far  established  that,  whether  suitable  or 
not,  it  would  be  hard  to  change  and  eradicate  them  from  the  minds  of  the  people. 
Horses,  cattle,  and  sheep  here,  according  to  my  observation,  are  comparatively  healthy, 
although,  Uke  all  mortal  creatures,  they  are  subject  to  disejuse  and  premature  death. 
For  an  animal  occasionally  to  become  diseased,  sicken,  and  die  is  sometning  we  naturally 
expect ;  but  what  alarms  us  most  are  the  destructive  epidemics  which,  for  the  past 
twenty  years,  are  existing  somewhere  at  all  times,  killing  our  useful  and  indispensable 
animals,  as  well  as  oiu:  much-relished  and  profitable  to  wis.  Hogs  and  poultry  here 
seem  to  suffer  most  from  the  ravages  of  disease. 

Hog-cholera,  meningitis  or  staggers,  quinsy,  and  manege  are  by  far  the  most  common 
diseases  among  swine.  The  symptoms  of  cholera  are :  The  hog  is  obviously  sick,  mopes 
about  and  lies  down  most  of  the  time,  occu^jionally  vomits  or  tries  to  do  so,  eats  but 
little  or  none  at  all.  In  a  day  or  two  it  will  perhaps  have  superadded  a  profrise  diar- 
rhea. If  the  disease  runs  a  regular  course,  the  animal  will  continue  to  vomit  and  purge 
until  the  alimentary  canal  is  emptied  of  all  its  feculent  or  substantial  contentk  fol- 
lowed by  watery  or  serous  and  sometimes  bloody  operations,  with  cramping  or  the 
muscles  and  particularlj'  of  the  bowels.  When  all  the  above-described  symptoms  are 
seen,  the  complaint  has  reached  its  second  stage,  and  is  in  its  height  or  at  its  acme  of 
apparent  force.  Here,  if  it  does  not  yield  to  the  efforts  of  nature  with  the  aid  of  reme- 
dies, the  hog  will  pass  into  the  last  or  declining  stage.  If  the  disease  yields,  the 
animal  will  continue  warm,  and  all  the  symptoms  will  ocgin  to  moderate.  If  not,  it 
will  go  into  collai^e,  become  cold,  or  nearly  so,  continue  to  strain  and  cramp  and 
utter  low  grunts,  and  sometimes  will  even  shriek  with  pain.  The  duration  of  the  dis- 
ease is  a  good  deal  owing  to  its  severity.  Generally,  it  lasts  from  one  to  four  days. 
All  cases  that  result  in  death  do  not  run  the  same  course.  Sometimes  all  of  the  above 
symi)ton8  are  not  present.  Some  epidemic  symptoms  are  milder  than  others,  but  all 
seem  to  be  malignant,  for  nearly  all  the  hogs  die  that  take  it  if  left  alone.  The  same 
epidemic  is  not  equally  severe  m  different  cases.  Sometimes  the  attack  is  so  >iolent 
tnat  the  animal  is  in  the  last  stage  fr*om  the  outset,  or  it  may  die  from  nervous  pros- 
tration with  no  reaction,  vomiting,  or  purging. 

The  <liagnoai8  can  easily  be  determined  by  the  symptoms  when  they  are  all  present, 
especially  if  the  hogs  are  in  living  order,  and  the  weather  is  warm ;  for,  accoitUng  to 
my  observation,  the  disease  prevails  almost  entirely  during  the  siuumer  months.  Of 
the  causes  of  the  disease  I  can  say  but  little,  because  they  are  not  perfectly  known ; 
but  we  know  that  hog  cholera  is  epidemic,  and  that  it  is  a  poison,  very  irritating  in 
ite  action  upon  the  stomach  and  bowels ;  that  it  has  a  preference  for  localities,  and 
prevails  more  generally  upon  the  borders  and  in  low  bottoms  than  upon  lands  thftt 
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have  been  provionsly  overflowed.  That  it  is  also  contacions  tto  have  some  cood  !» 
sons  to  believe.  One  thius  I  do  positively  know — ^that  tnero  are  some  powerral  pndn- 
posing  causes  that  can,  I  believe,  bo  almost  or  entirely  prevented,  i  will  lea\*e  tha 
point  for  more  time  and  evidence,  as  I  can  only  hint  at  the  subject  generally  at 
present. 

Fortunately  this  disease,  though  very  fatal  and  destnictivo,  often  readily  yields  \9 
proper  treatment  when  administered  in  time.  (By  far  the  best  plan  is  the  proventhc 
treatment,  which  is  comparatively  cheap.)  The  following  prescription  will  be  found 
valuable :  One  quart  pure  alcoholic  tincture  of  camphor,  one-fourth  iK>und  each  of  pre- 
pared chalk  and  Hydrastis  caneuiensis,  one  pint  of  tinctm-e  of  catechu,  and  one-half  pint 
of  laudanmn.  To  administer  this  prescription,  lay  the  hog  ou  its  back,  place  a  stick 
transversely  between  the  jaw-teeth,  and  x>our  down  one  ounce  of  the  mixture  oace 
every  two  or  thn^e  hours.  If  the  llrst  and  second  doses  do  no  goo<1,  it  is  almost  need- 
less to  persevcTe.  The  mixture  should  be  well  shaken  before  using.  There  may  be 
other  indications  that  could  bo  met  by  proper  medicines,  but  generally  if  the  abov? 
fails  we  may  as  well  let  the  hogs  go. 

If  wo  carefully  examine  a  hog  that  has  died  of  cholera  wo  will  And  the  li\'er  aod 
kidneys  diseased.  The  coating  of  the  stomach  and  bowels  will  also  be  found  more 
or  less  inflamed  from  great  irritation.  Wo  may  also  find  patches  of  ulceration,  \rith 
worms  imbedded  about  the  kidneys  and  mesenteric  glands.  During  the  prcvalciiceof 
epidemics  some  hogs  may  escape  the  disease,  while  others  may  have  it  in  a  mild  foim. 

Some  years  ago  I  saw  a  preventive  advertised  in  a  Tennessee  pajier,  which  I  adopted 
in  part,  as  there  were  some  incompatibles  in  it,  and  I  have  found  it  a  complete  pI^ 
ventive  not  only  of  cholera,  but  ot  all  other  diseases  affecting  swine.  It  acts  gentlj 
and  mildly  on  the  liver  and  keeps  it  healthy;  in  a  word,  it  is  tonic,  diuretic,  alten- 
tive,  and  anthelmintic  in  its  action.  It  is  composed  of  the  following  ingredients:  To 
one  gallon  of  tar  add  foiu:  ounces  of  calomel,  one-half  pound  of  copperas,  and  one-half 
pound  of  golden  seal.  JStir  the  Ingredients  well,  and  with  a  wooaeu  paddle  spread  it 
lightly  upon  an  ear  of  com,  and  give  one  ear  to  each  hog  or  shoat  once  every  that 
weeks.  When  diseases  are  prevailing  extensively  give  one  prepared  ear  every  tretk. 
When  hogs  are  hungry  they  will  eat  every  grain  of  the  com  and  will  finally  seem  to 
relish  it. 

In  answer  to  the  question  as  to  the  average  fatality  from  diseases  among  swine  in 
Arkansas,  I  believe  over  half  of  the  number  die  before  they  are  ready  for  slaaghter- 
ing.  There  are  a  great  many  things  recommended  as  preventives  and  remedies  which 
I  have  no  coniidence  in  whatever. 

"Mr.  L.  Oeto,  Bradford,  White  county,  says  : 

Hog  cholera  has  been  very  destructive  in  some  localities,  yet  I  have  been  almost 
entirely  exempt  from  the  pest.  I  have  kept  from  100  to  800  head  of  hogs  during  the 
last  ten  years,  and  have  had  cholera  among  them  but  once.  I  then  lost  60  per  cent, 
of  those  attacked.  When  a  hog  is  attacked  by  this  disease  the  best  remedy  u  to  kill 
it  and  bury  or  burn  the  carcass,  as  this  will  have  some  tendency  toward  checking  the 
spread  of  the  disease.  Moreover,  if  the  hog  should  recover  it  will  never  be  any 
account  afterward.  Hogs  should  never  be  allowed  to  sleep  too  long  iu  the  same  bed& 
They  should  be  changed  about  everytcn  days,  and  should  bo  kept  from  dnsty,  diy 

t daces  during  the  suumier  season.    The  oftener  a  hog  shilts  his  range  and  bed  thi* 
lealthier  will  he  be.    They  should  have  plenty  of  soap,  lime,  ashes,  charcoal,  and  cop- 
peras.   3Iy  hogs,  which  live  entirely  in  the  woods,  are  seldom  attectcd  with  diiieasvs 


best  breeds  here. 

ILLINOIS. 

■ 

Mr.  George  L.  Owen,  Baiubridge,  Williamson  county,  says : 

Swiue  are  liable  to  a  number  of  diseases,  several  of  which  frequently  prove  fatal, 
but  as  a  general  nile  all  are  classed  under  the  general  term  of  •' hog  cholera."  h 
would  bo  impossible  for  any  one  not  acquainted  with  veterinary  pathology' to  descril* 
the  distinguishing  characteristics  of  the  several  diseases  to  which  this  cUiss  of  fann- 
stock  are  subject.  It  would  necessarily  requiro  much  time,  diligent  study,  and  carofiil 
research  to  ascertain  ilie  nature  and  causes  of  the  most  fatal  diseases,  *  Nor  can  w« 
reasonably  expect  that  any  preventive  will  be  discovered,  or  any  successfnl  treatment 
adopted,  so  long  as  the  causes  and  nature  of  the  diseases  are  unknown.  Yonr  com- 
spondcnt  remembers  the  time  when  no  such  diseases  as  now  prove  so  destractive  tn 
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tainin^  losses.  Farmers  frequently  lose  more  or  lees  while  feeding  for  the  butcher, 
and  it  is  no  uncommon  occurrence  for  one  to  lose  most  of  the  hogs  he  has  been  keep- 
ing for  family  use,  maybe  only  a  few  days  before  he  expected  to  slaughter  them.  In 
fact  diseases  among  swine  are  a  great  drawback  to  the  success  of  farmers.  No  matter 
what  amount  of  attention  is  paid  to  them  there  appears  to  be  no  certainty  of  their 
liying  till  ready  for  slaughtering,  and  as  a  general  rule  farmers  have  settled  down  in 
the  conviction  that  there  is  no  cure  for  a  sick  hog.  A  great  many  remedies  have  been 
tried,  but  most  of  them  have  been  abandoned  as  oeing  useless,  and  in  some  cases  pos- 
itively ii^urious.  We  hope  your  department  will  be  successful  in  obtaining  m>m 
Congress  an  appropriation  sufficient  to  meet  the  expenses  necessary  to  a  thorough  in- 
vestigation into  the  nature  and  causes  of  the  diseases  which  are  so  prevalent  among 
our  domestic  animals,  and  which  so  greatly  diminish  the  aggregate  amount  of  the 
wealUi  of  the  nation. 

Mr.  Geobge  Beed,  Bdvidere,  Boone  connty,  says: 

Domestic  animals  of  all  classes  have  been  very  free  from  diseases  in  this  vicinity, 
except  hogs.  A  disease  appeared  in  my  neighbor's  herd  of  Berkshires,  on  the  opposite 
side  of  the  road.  This  heid  was  one  of  the  oest  in  the  county.  He  thinks  his  animals 
contracted  the  disease  in  the  car  in  which  he  shipped  them  to  the  State  fair  at  Free- 
port.  One  pig  was  taken  sick  before  he  got  home,  and  immediately  after  his  arrival  a 
very  fine  and  valuable  sow  was  also  taken  sick.  She  had  a  low,  dull  fever,  was  very 
stupid,  would  eat  but  little,  and  died  in  about  two  weeks  after  she  was  taken  sick. 
She  turned  purple  along  the  belly,  and  a  bloody  froth  oozed  from  her  nose.  She  nei- 
ther coughed,  vomited,  nor  purged.  She  died  on  the  6th  of  October.  Very  soon 
after,  others  were  taken  sick  with  tlie  same  premonitory  symptoms,  but  also  attended 
with  couching,  vomiting,  and  purging.  The  latter  symptom  does  not  generally  show 
itself  until  five  or  six  days  afrer  the  attack  sets  in.  The  excrements  are  of  a  dark 
color  and  ropy  consistency,  and  emit  a  very  offensive  odor.  The  next  one  that  died 
weighed  about  one  hundrea  and  fifty  pounds,  and  upon  &  post-mortem  examination  the 
lungs,  heart,  and  liver  were  found  in  a  highly  inflamed  condition.  The  spleen  was 
almost  blacK,  and  the  lungs  full  of  pus  or  matter.  This  animal  was  constipated.  The 
next  one  that  died  weighed  over  five  hundred  pounds.  Her  illness  was  not  noticed 
nntU  the  day  before  she  died.  Upon  examination  the  lungs,  heart,  and  liver  were  also 
found  highly  inflamed,  as  were  the  stomach  and  large  intestines;  the  lungs  adhered  to 
the  ribs;  the  spleen  was  black  and  rotten,  and  the  liver  had  a  tough,  leathery  feel  to 
it ;  the  flesh  along  the  back,  which  was  about  four  inches  thick,  was  inflamed,  and 
there  was  a  bunch  of  tuberculous-looking  sores  back  of  the  right  ear;  the  brain  and 
the  membraneous  covering  was  considerably  inflamed,  and  the  blood  was  of  a  dark 
color,  with  a  watery  serum.  About  the  middle  of  October  they  began  to  drop  off  at 
the  rate  of  five  or  six  a  day,  and  the  aid  of  a  veterinary  surgeon  was  frequently  called 
in.  Several  post-mortem  examinations  were  had  of  pigs  that  had  died,  and  others  were 
killed  for  the  purpose  of  examination.  I  assisted  at  thirteen  examinations  of  this 
character.  The  following  general  appearances  were  observed:  The  lungs  were  inva- 
riably highly  inflamed ;  this  inflammation  generally  extends  to  the  heart,  liver,  pleura, 
spleen,  stomach,  and  intestines,  but  not  alwa3rs  to  the  intestines;  the  lungs  frequently 
adhere  to  the  ribs,  and  some  portions  of  them  are  often  found  completely  soUdified, 
while  the  air-cells  of  otherportions  are  filled  with  pus  or  matter;  in  all  cases  the  blood 
was  found  nearly  black.  The  duration  of  the  disease  was  about  two  weeks,  although 
a  few  lived  six  weeks.  About  three-fourths  of  all  the  pigs  in  the  yard  died.  The  dis- 
ease seemed  highly  contagious,  and  extended  to  three  of  the  neighboring  farms.  Two 
hundred  and  filty  head,  averaging  about  ninety  pounds,  have  died ;  not  over  8  per  cent, 
of  these  were  grown  hogs.  The  disease  is  much  more  fatal  among  young  pigs,  and  it 
seems  to  attack  the  weakest  ones  first.  At  this  writing  the  disease  has  almost  disap- 
peared. 

Mr.  J.  C.  Thobnton,  Elliott,  Ford  county,  says: 

A  disease  exists  among  hogs  here  which  has  proved  very  fatal.  In  the  fall  of  1875 
I  lost  all  but  sixteen  out  of  a  herd  of  one  bundled  and  twenty.  The  symptoms  of  the 
disease  vary  a  great  deal.  The  first  symptoms  are  invariably  manifested  in  a  diy  cough, 
great  thirst,  and  sometimes  purging  and  vomiting.  As  a  general  rule  hogs  while  under 
the  influence  of  the  disease  are  verv  stupid.  Tne  duration  of  the  disease  also  varies. 
Some  of  those  affected  will  linger  along  for  a  month  or  two ;  some  will  apparently  get 
better,  but  •after  a  while  the  flesh  will  begin  to  drop  off  in  places^  and  then  the  animal 
will  soon  die.  The  larger  portion  of  those  attacked  will  die  in  a  few  days.  I  gave  new 
milk  fr^m  a  fresh  young  cow  to  the  first  two  of  my  hogs  that  were  affected,  and  they 
got  well ;  but  I  could  find  nothing  that  proved  of  any  benefit  to  the  others.  I  used 
stone-coal,  copperas,  sal-soda,  sulphur,  alum,  cayenne  pepper,  &c.,  without  any  bene- 
ficial results. 

The  disease  prevailed  in  an  epidemic  form,  as  hogs  were  attacked  without  coming 
in  contact  with  infected  stock,    puring  the  fall  of  ^^75  at  least  one  thous^d  head  <^ 

27  A 


418        REPORT    OF  THE   COMMISSIONER  OF  AOBltiULTURE. 

hogs  died  of  the  discaiM)  iii  this  towuship,  a  tract  of  land  only  six  miles  wide  and  tboot 
nine  miles  in  ]eii<xth. 

In  the  fall  of  Ir^O  the  ditjeatso  prevailed  again  to  a  considerable  extent,  and  bust 
hogs  woro  lost .  The  symptonLs  were  about  the  same  as  those  ^ven  above.  Dnric;; 
the  past  summer  the  disease  again  made  its  appearance,  but  this  time  in  a  milder  fora. 

Mr.  R.  RiCHESON,  Ewiiig,  Frauklin  comity,  says : 

AVhile  there  have  been  some  diseases  among  cattle,  horses,  shecp^  and  poultry  in  tbf 
past  that  were  the  Hubject  of  some  thongbt  and  investigation,  their  ^enenil  conditioo 
and  health  at  this  time  in  this  vicinity  are  such  as  to  attract  no  speGial  interest.  Th«ir 
health  has  been  goo<l,  esiiecially  since  the  cessation  of  dry  seaisons  and  chiuch^bugB. 

With  the  hogs  it  is  quite  different.  They  are  exceedingly  healthy  in  all  re9]mtf, 
with  the  exception  of  the  prevalence  among  them  of  the  cUisease  known  aachokn 
From  it  no  known  condition,  titiatment,  location,  food,  water,  tenii)erature,  exercuit. 
or  season  si>i>m;s  to  give  any  guarantee  of  security.  They  take  it  at  all  a^es  and  under 
all  conditions,  as  people  take  measles  or  small-pox,  and  the  surrounding  ocmditioiu 
only  seem  to  modify  its  eil'ect  in  severity  and  fatality,  the  greatest  effect  g^«nllj 
being  produced  by  th«  condition  of  the  weather.  In  the  mild  weather  of  spring  tiw 
percentage  of  fatality  to  those  that  take  it  is  fully  as  low  as  20  per  cent. ;  in  thftftu 
weather  of  fall  it  is  a  little  worse ;  but  in  the  heat  of  summer  it  is  often  above  90  per 
cent.,  and  quite  as  bad  in  the  coldest  of  winter.  Althouj^h  it  does  not  spread  as  lapiolj 
during  cold  seascms,  it  makes  very  near  a  clean  sweep  of  those  that  take  it.  The  javi 
of  its  propagation  are  visibly  these :  The  more  the  hogs  are  isolated  the  less  liable  an 
they  to  take  the  disease;  the  larger  the  herds,  when  it  once  gets  among  then, til 
greater  is  the  percentage  of  cases ;  and  in  cold  weather,  if  one  of  those  that  bed  with 
others  takes  it  and  it  is  not  at  once  separated  from  those  not  ofieotody  the  whole  M 
will  take  it  and  ))robably  all  die.  The  x>ercentage  of  ho^  that  take  the  dinniin  varic* 
with  the  weather  and  other  conditions,  sometimes  vairmg  from  40  to  96  per  oent.  I 
have  known  a  few  instances  of  isolated  herds,  fenced  away  from  any  contact  witK 
other  hogs,  git) wing  with  perfect  impunity  through  periods  of  its  greatest  nva^io 
tho  vicinity,  whirh  eonvinoes  mo  that  the  disease  is  a  contagion,  and  is  govanedbj 
the  same  laws  of  conta^oiis  diseases  as  those  which  afflict  other  ^nimnig-  In  thu 
belief  I  have  been  strcn^t  hencd  by  the  fact  that  the  great  supply  of  hogs  to  the  msricet 
come  from  those  localities  where  ihexQ  arc  no  free  commons  for  hogs,  and  wbentk* 
bree<lers  rai^e  and  tai  ten  their  animals ;  also  that  the  still-house  pens,  cattle-lots,  tnd 
free  connnon  coniiiry  which  used  to  raise  the  bulk  of  the  hogs,  are  now  the  localiiiM 
of  the  gi'eate^t  de  valsrat  ion.  If  I  am  correct  in  the  above  views,  the  questions  of  diaj^ 
uosis  and  treatment  are  nMM';:;«d  into  the  one  of  isolation  and  prevention.  I  baTSofm 
seen  a  com])lete  diagnosis  of  t  he  disease  published,  and  any  attempt  on  my  port  in  thi> 
direction  wouhl  ne<'es.sai-i]y  lie  more  tedious  than  profitable.  I  have  noticed  but  fev 
unvarying  symptoniH  of  the  disease.  These,  somewhat  modified  in  various  cases,  an: 
I.  A  drooping  of  the  heail.  with  a  dull  appearance.  2.  A  wheezing  cough.  SL  FaUini 
away  from  the  food.  4.  A  disposition  to  crawl  imder  weeds,  brush,  or  straw.  5.  Rnf 
ness  about  tho  ears  and  under  side  of  the  body.  These  are  the  only  Bymptonu  that 
are  at  all  constant  in  the  animal  while  alive:  but  some  of  them  are  now  and thn 
wanting,  while  there  are  a  great  many  others  of  a  varying  and  often  conflicting  char- 
art(*r.  After  <Ieath,  in  the  great  number  of  cases  that  I  have  opened,  there  is  OM 
couKpicnoiis  feature,  i.  c,  the  absolute  absi^nco  of  blood  in  those  that  linger  a  few  day*. 
and  the  collapsed  condition  of  the  lungs.  Otherwise,  I  never  could  find  any  evidence 
of  eitht-r  organic  or  fnnctitmal  cause  of  death. 

Tlie  in^'ipient  stages  and  duration  of  tho  disease  are  as  varied  and  irregular  ss  othei 
symptoms  of  the  malady.  1  have  seen  hogs  eat  heartily  at  night,  in  apparent  eood 
healtl),andnextmoniing  1m  found  dead.  In  most  cases  they  will  take  a  Uttle  food  the 
lir.^t  «l;iy,  and  .sometinu's  for  several  days;  again,  they  may  live  for  weeks  andfinalij 
die  (jf  th«5  (lisiMM*.  TIm'  most  general  duration,  however,  seems  to  ho  f^m  thriM  toaix 
^:«ys. 

As  'remedies,  1  have  known  almost  everylhing  Iwing  tried,  both  in  the  vegetable  and 
mineral  kingdoms.  I  have  often  ht>ard  of  specilies,  and  known  parties  who  believed 
in  them;  hut  it  has  invariably  turn(*d  out  that  tho  cholei'a  eventually  got  among  their 
hogs  under  nnfavorablr  cin'unistances  oi'  weather  or  other  conditions,  and  they  died 
as  did  thos(^  not.  treated  with  thest)  spe<'itics.  1  have  doctored  hundreds,  audamsit- 
islied  that  if  1  ever  cnri:d  om?  that  would  not  have  got  well  without  treatment  it ^raa 
with  petroleum — drenehing  a  hog  of  two  hnudi*ed  poimds  with  about  one-half  of  a 
SMcnpful  at  a  time  oiu-t^  a  day.  lint  my  ex]>erieuco  is  that  if  a  h^  has  the  cholen 
.>ad  and  n'iovn-s  or  is  fured,  it  has  but  very  little  value  afterward.  The  only  practical 
treat liuMit  is  t(»  changt^  tiieni  to  fresh  ([uarters,  separate  the  diseased  hogs m»m  the 
well  ones,  and  isolate  them  from  one  another  as  nnieh  as  possible. 

\n  conclusion.  I  must  cx])re.ss  the  opinion,  which  hasgn)wn  to  a  conviction  with  me, 
iiat  tii<?  only  pract  ical  reuuMly  for  ch(dera  is  to  isolate  the  herd,  to  prevent  the  morxns 
'^''libea»(;d  animals  through  the  country,  and  to  x^rohibit  their  wandflring  about  witi 


D1SUBEB  OW  POMUnO  AMIMALfl.  419 

impimityy  oairyinff  and  epreai^ug  diseMe  as  they  go.  LeavinK  the  matter  to  regulate 
itself  has  caused  this  locality,  wmch  fonnerly  sent  great  numbers  of  hogs  to  market, 
to  be  short  of  a  supply  of  swine  to  make  meat  for  home  use. 

Mr.  E.  K.  Slosson,  Verona,  Grundy  county,  says : 

The  hog  seems  very  much  more  subject  to  fatal  diseases  now  than  he  did  forty  years 
ago.  To  arrive  at  a  correct  etiology  of  the  diseases  of  this  animal^  which  forty  years 
ago  were  unknown,  we  are  forced  to  notice  the  then  physical  condition  of  the  animal 
as  compared  with  his  present,  tracing  the  changes  wnich  have  been  effected  by  con- 
dement,  change  of  food,  and  the  practical  method  of  producing  new  varieties  which 
shall  take  on  the  greatest  number  of  pounds  of  muscle  and  fat  in  the  shortest  time. 
Of  all  the  domestic  animals  the  hog  is  the  most  easily  made  to  undergo  changes  of 
form  and  temperament,  and  hence  it  is  that  the  varieties  of  the  hog  are  continually 
increasing,  ^ew  breeds,  well  advertised  and  puffed,  are  multiplying,  and  the  great 
and  only  object  appears  to  be  to  find  a  variety  that  shall  eclipse  all  others  in  maximum 
weight  at  the  earliest  possible  period  of  their  existenee.  In  the  insane  pursuit  of  gold 
stamina  of  constitution  are  lost  sight  of,  and  the  hog-raiser  who  has  three  hundred 
head  to-day  in  four  weeks'  time  may  be  reduced  to  haUf  a  dozen  head.  He  sustains  a 
loss  of  $3,000  from  the  emasculated  system  of  the  hogs  making  them  susceptible  to  dis- 
ease which  a  healthy  and  strong  constitution  will  not  take  on.  A  change  of  constitu- 
tion was  doubtiess  brought  about  in  part  &om  confinement,  a  condition  unknown  to 
th^  hog  before  domestication.  Confinement,  as  aU  physiologists  know,  decreases  mus- 
cular growth  and  strength,  and  the  nervous  energies  are  correspondingly  weakened. 
On  the  heel  of  this  a  change  of  food  takes  place.  Indian  com  is  fed  in  many  parts  of 
the  country  to  the  exclusion  of  those  kinds  of  food  upon  which  he  had  previously 
lived,  for  hundreds  of  yeafs  perhaps,  and  com  is  almost  exclusively  fat  producii^. 
This  combination  of  new  circumstances  and  conditions  necessarily  produces  physio- 
logical changes  in  the  system,  and  these  changes  being,  to  say  the  least,  partially 
abnormal,  the  body  is  prepared  to  take  on  diseases  which  were  originally  unknown 
to  the  hog.  It  is  these  changes  which  create  a  predisposition  to  disease  which 
hitherto  inoperative  causes  have  failed  to  develop,  but  now  being  Jbrought  into  action 
the  enervated  system  falls  an  easy  prey.  Is  it  not  reasonable  to  suppose  that  muscles 
accustomed  to  daily  toil  for  sustenance,  when  deprived  of  that  healthful  exercise, 
c^ould  become  weak,  flabby,  and  deprived  of  much  of  that  vitality  which  constitutes 
perfect  health  t  Departures  tram  the  irrevocable  laws  of  animal  life  in  its  perfection 
18  invariably  accompanied  with  loss  of  some  kind,  and  hence  violation  of  physiolog- 
ical laws  are  dangerous. 

We  need  not  wonder  that  an  active  nervous  system,  from  close  confinement  and  relief 
from  all  anxiety  about  satisfying  hunger,  should  change  the  temperament  to  a  lym- 
phatic one,  which  is  the  prevailing  one  of  fat  animals  as  a  rule.  We  need  not  wonder 
that  chances  so  conspicuous  should  lead  to  disease  and  a  shortened  span  of  life^  that 
stamina  of  constitution  and  longevity  should  be  wiped  out  with  the  sponge  of  disease. 
We  conclude^  then,  that  the  above  causes  indicate  a  condition  of  the  system  which 
predisposes  it  to  the  taking  on  of  certain  diseases  so  fatal  to  the  hog.  These  are,  in 
medical  language,  the  remote  causes;  the  immediate  causes  now  require  a  brief  notice. 
The  class  of  diseases  which,  under  various  forms,  takes  off  so  many  hogs,  horses,  and 
cattie,  has  proved  a  stubborn  enemy  to  veterinary  students :  and  post-^mortem  examina- 
tions have  only  revealed  the  existing  pathology  of  diseased  parts,  not  the  immediate 
existing  cause  of  the  phenomena  presented.  This  class  of  diseases  seem  to  belong 
especially  to  the  mucus  membranes,  those  tissues  which  are  exposed  to  the  direct 
action  of  causes  existing  in  the  atmosphere  or  in  the  food.  The  causes  of  epizootic 
diseases,  and  those  which  produce  typhoid  types  of  disease  through  the  medium  of  the 
liowels  and  stomach,  are  floating  in  the  air,  or  exist  in  the  food  taS:en  into  the  stomach. 
It  is  now  admitted  by  some  of  the  best  authorities  that  epizootic  diseases  are  caused 
by  a  vegetable  growth,  the  minute  si>ore8  of  which  are  breathed  into  the  lungs,  as  they 
are  floating  in  the  air  wo  breathe,  and  also  that  some  typhoid  forms  of  fever,  as  hog- 
cholera,  are  of  either  animal  or  vegetable  growth,  and  that  the  spores  or  minute  eggs 
are  introduced  in  the  food.  What  is  singular  to  the  non-physiologist,  these  spores 
coming  in  contact  with  healthy  mucus  suiiaces  will  not  vegetate,  showing  that  cer- 
tain definite  conditions  are  required  in  this  membrane  to  produce  disease  at  all;  or,  in 
other  words,  there  must  be  a  peculiar  abnormal  condition  of  this  membrane  liefore  there 
can  j»o8sibly  be  a  development  of  these  diseases.  A  further  examination  of  the  matter 
of  the  stomach  and  bowels  by  a  powerful  microscope  is  very  desirable,  that  more  posi- 
tive and  reliable  knowledge  may  be  gained,  which  may  point  out  a  treatment  which, 
thus  far,  has  been  little  less  than  an  opprobrium  to  veterinary  practice. 

Symplons  of  hog-cholera  are  not  unirequently  modified,  or  new  symptons  added. 
The  characteristic  symptons,  which  are  never  absent,  are  fever,  refusal  to  eat,  dispo- 
sition to  lie  undisturbed,  and  a  fetid  discharge  of  dark-colored  feces.  We  suspect  the 
distinctive  feature  which  shall  distinguish  nog-cholera  from  all  other  disease  will  be 
found  in  the  peculiarity  of  the  fecal  discharges,  and  these  can  only  be  demonstrated  by 
careftLL  microecoplQ  investigation^ 
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The  treatment  npou  which  any  reliance  can  be  placed,  so  far  as  wo  kuow,  has  not 
yet  been  discovered.  It  is  tnie  quackeiy  raises)  her  hydra  head  and  floods  the  coimtzy 
with  mire  cures,  but  whether  from  medicine  taken  or  in  spite  of  it^  we  do  not  know. 
As  a  rule,  iibont  the  time  we  fmd  ont  the  hog  is  really  sick,  tho  disease  is  so  far  ad- 
vanced that  remedies  may  be  considered  useless.  Wo  have  seen  it  stated  that  taipen- 
tiue  ha^i  been  pveii,  about  a  teaspoonful  to  tho  hog,  and  with  success.  A  further  trial 
is  (lesirable,  for  it  is  not  impossible  that  turpentine  may  kill  those  minute  specks «f 
life  without  injniy  to  the  mucus  membrane.  An  accidental  discovery  of  tliia  kiad 
would  Sjive  millions  of  dollai*M  unnually.  But  there  are  other  diseases,  among  which 
pneimiouia  is  not.  uncommon  and  often  fatal.  For  instance,  wo  have  knonvn  catft 
where  the  hogs  piled  themselves  up  on  the  wet  ground  under  cover,  so  that  they  be- 
came steaming  wet ;  t  hoy  then  rush  out  into  the  cold  air  to  cat  their  com,  take  cold^  asd 
die  of  pneumonia.  Hogs  are  often  troubled  with  worms,  which  greatly  distarb  di- 
gestion and  make  the  appetite  capricious,  keepini^  them  tluu  in  flesh.  Copperas ii 
their  swill,  at  the  rate  of  two  table-spoonfuls  to  the  pail  of  swill,  will  clean  oat  th4 
worms  and  greatly  improve  tho  health  of  the  ho^.  Repeat  this  twice  a  week  for  a 
few  weeks.  A  large  fiinner  in  Kendall  county  tms  fall  lost  300  head  of  hogs,  hut  hr 
came  to  the  conclusion,  whether  the  true  one  or  not,  that  the  disease  was  not  tinr 
cholera,  but  a  form  of  (liscaso  which  he  believes  was  produced  by  a  stagnant  pond  of 
water  in  the  iield.  They  were  in  tho  pond  a  |2^ood  deal,  and  tho  pond  was  covered  with 
a  green  scum.  This  may  have  been  a  malaiial  disease  in  some  respects  analogouio 
the  genuine  cholei*a. 

Since,  from  tho  nature  of  the  case,  tho  disease  is  not  noticed  nntil  it  is  fastened imcn 
the  system  and  beyond  the  stage  in  which  curative  measures  may  prove  succcaBfol,  it 
is  wisdom  to  fall  back  on  a  surer  and  more  feasible  plan — ^precautionary  meaanniof 
prevention.  Tho  <iuestion  arises,  What  may  be  considered  in  some  aense  prophybdiof 
in  this  class  of  diseases  1  The  answer  is,  Preserve  a  healthy  play  of  the  ozgans  of  the 
body,  and  tho  causes  producing  these  diseases  cannot  act  on  the  mncns  mernhnuKS, 
and  consequently  no  disease  will  be  })roduced.  A  weakened  and  partially  diseaMd 
mucus  surface  seems  to  bo  a  prerequisite  to  tho  sprouting  of  spores  in  the  kma  or 


tion  in  man,  so  long  as  the  health  of  the  animal  is  sufficient  to  resist  the  causes  acting 
on  tho  predisposition,  so  long  will  the  disease  bo  absent.  What,  then,  can  he  done 
toward  saving  millions  of  hogs  annually  7  First.  They  must  have  a  dry  and  comfoct- 
able  place  to  sleep,  and  this  apartment  should  be  cleaned  out  every  few  days,  and,  if 
necessary,  washed  out  also.  »Second.  They  must  have  clean  water  so  arranged  that 
they  can  drink  whcn<;vt?r  it  suits  them.  Third.  They  should  have  salt  at  least  tirice 
each  week  and  stone  or  charcoal,  which  is  better,  every  week.  Fourth.  They  Bboold 
be  fed  upon  a  clean  tloor,  and  their  feed  shoidd  be  nuxed  or  frequently  ching^; 
cooked  food,  with  apples  or  potatoes  for  desert,  and  then  com  in  the  ear  or  hastv  pad- 
ding. Fifth.  In  sunuuer  they  should  have  all  the  timothjy  and  clover  they  wul  eat 
This  treatment  would  doubtless  save  a  host ;  but  so  long  aa  a  prediiapoeitioii  exiA5. 
there  will  bo  more  or  less  disease,  and  so  long  as  new  varieties  are  bemg  developed, 
there  will  exist  an  instability  in  breeding,  which  tends  to  weaken  rather  than  stxencthen 


tho  animal.  Of  coiuTio  wo  do  not  reeommend  ffoing  back  to  the  "alligator  pike ^  or 
tho  "  Ohio  rooter,"  cliargod  with  stealing  potatoes  out  of  the  second  ipw  in  the  ad- 
joining lot.  We  do  belit^ve,  however,  that  tho  hog  neods  more  exercise,  a  greater  va- 
riety of  food,  and  that  he  should  not  bo  bred  in  and  in,  as  all  our  beat  1»eedshaT(> 
l)een.  Wo  have  too  many  varieties  now,  and  tho  more  we  get  and  undertake  to  hieed 
them  piu'c,  tho  weaker  and  more  liablo  to  disease  will  the  hog  become. 

Mr.  B.  WniTAiiEK,  Warsaw,  Hancock  couuty,  says : 

It  is  "Nvith  miich  gratification  that  I  loani  that  the  diseases  affecting  farm  animals 
is  about  to  receivo  at  tentioii.  Tlu;  losstw  in  this  county  fit>m  hog  cholera  alone  aw  esti- 
mated in  cash  value  at  8i5t^',000  per  annum.  In  a  recent  report  of  the  State  Board  of 
Agriculture  the  <lis(^aso  waa  said  to  exist  in  eighty-eight  counties  of  the  State,  awl 
from  authentic  and  well-digested  reports  the  annual  loss  was  entimated  at  ^ySSdfif*^' 
Tho  terrible  fatality  of  this  disease  and  the  great  losses  sustained  thereby  is  the 
Rtrougest  argument  that  could  be  offered  in  favor  of  a  speedy  in^-estigation  into  it* 
causes.    Roiiiodics  without  number  Have  been  prescribed,  but  withont  anv  appreciaW* 
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all  the  time  losing  and  slirinking  in  flesh.    Sometimes  animals  affected  in  this  way 
recover,  but  they  remain  poor,  gaunt,  and  apparently  shriveled  up.    Young  hogs  are, 

generally  affected  with  a  hacking  cough  and  a  noticeable  jerking  pulsation  in  the' 
anks  at  every  inspiration  of  breath.  Pigs  and  shoats  will  sometimes  linger  for  weeks 
with  these  symptoms.  Still  another  symptom  is  observed  in  cases  where  the  hog 
seeks  seclusion,  with  every  appearance  of  a  severe  cold  or  chill.  It  will  crouch  into 
the  smallest  possible  compass,  apparently  for  the  purpose  of  securing  warmth.  Some 
hogs  are  attacked  with  vomiting  and  purging,  which  symptoms  continue  until  death 
ensues.  The  disease  is  more  fatal  witn  fatted  hogs  than  with  any  other  class.  Many 
of  these  drop  dead  without  a  struggle,  and  without  any  visible  symptoms  of  disease. 
Intestinal  worms  may  possibly  have  some  connection  with  the  diseases  which  affect 
swine.  I  was  iuformcd  by  a  gentleman  who  performed  the  operation,  that  in  spayiug 
some  hogs  lost  year  he  foimd  the  intestines  ot  one  greatly  distended  with  worms.  He 
oi)ened  tnem  and  took  out  fourteen  long,  large  worms,  and  closed  the  opening  with- 
out completing  the  operation  of  spaying.  The  hog  lived  and  did  well.  Another  case, 
where  the  intestines  were  opened,  a  large  number  of  worms  taken  therefirom  and  the 
hog  afterward  spayed,  the  operation  proved  fatal.  Proof  is  abundant  that  intestinal 
worms  are  common  to  most  hogs,  both  in  sickness  and  in  health. 

I  neglected  to  state  in  the  proper  connection  that  all  hogs  affected  with  any  of  the 
above  symptoms  refuse  to  eat,  hence  the  difficulty  of  administering  medicine. 

Mr.  W.  W.  HmMAN,  Cambridge,  Henry  county,  says : 

Hogs  have  been  dying  at  a  fearful  rate  in  this  part  of  the  country  for  over  a  year 
past.  The  disease  seems  quite  general  and  widespread.  However,  there  are  a  great 
many  farmers  that  as  yet  have  had  no  sickness  among  their  hogs.  During  February 
and  March  last  I  lost  twenty-five  hea<l.  The  disease  seems  to  attack  the  lungs,  as  a 
harsh,  rattling  cough  is  generally  the  first  symptom  observed.  This  is  sometimes  ac- 
companied by  vomiting  and  purging,  the  latter  symptom  being  a  very  dangerous  one. 
In  most  of  the  cases  that  came  under  my  observation  the  animals  were  constipated. 
In  all  cases  the  excrement  was  very  dark  in  color.  There  is  nothing  certain  about  the 
duration  of  the  attack.  Some  die  in  a  few  days,  while  others  Unger  for  two  weeks  or 
more.  I  lost  about  one-third  of  my  entire  stock  of  shoats.  Hogs  that  are  nearly 
matured  are  not  so  apt  to  take  the  disease. 

I  do  not  know  that  I  can  give  a  dia^osis  of  the  disease,  as  I  have  never  been  present 
when  &  po8t-m<Mri€m  examination  has  been  made.  Of  one  thing,  however,  I  am  quite 
sure — the  lungs  are  the  place  where  the  disease  originates,  and  they  continue  to  be 
the  main  cause  of  disturbance  until  the  hog  dies.  I  used  various  remedies,  my  first 
being  wood-ashes  and  salt — two  or  three  parts  ashes  and  one  part  salt.  After  that  I 
used  turpentine  ^ven  on  coal  (anthracite).  This  seems  to  help  them.  I  also  used 
carbolic  acid,  sprinkling  the  places  where  they  slept  and  putting  a  small  quantity 
into  the  water  they  drank.  After  using  the  carbolic  acid  thoroughly  for  a  short  time 
(two  or  three  days)  my  hogs  began  to  improve  rapidly;  in  fact  I  think  I  lost  but  two 
or  three  afterwards,  and  they  were  bad  cases  when  I  commenced  using  it. 

Mr.  J.  A.  Joia>AN,  Orion,  Henry  county,  says : 

There  is  no  special  disease  affecting  farm-animals  here  except  that  affecting  swine. 
What  is  known  among  us  as  cholera  is  at  present  and  has  for  months  past  made  fear- 
ful ravages  among  all  classes  of  hogs.  I  am  unable  to  furnish  your  department  with 
the  number  of  hogs  that  have  died  in  my  county  (Bock  Island)  within  the  past  four 
months,  but  after  diligent  inquiry  I  am  satisfied  that  one  thousand  would  be  a  low 
estimate  of  the  lo^  we  have  sustained,  and  $15,000  would  be  a  fair  estimate  of  their 
value. 

The  cause  of  this  disease  is  totally  unknown,  or  merely  conjectural.  It  is  generally 
supposed,  however,  that  it  is  caused  by  being  fed  too  long  in  one  place,  or  by  eating 
their  own  filth.  Feeding  on  plank  floors  and  keeping  them  well  cleaned  off  and 
sprinkled  with  slack  lime  has  proved  highly  beneficiaL 

Any  description  I  might  attempt  to  give  of  the  hog-cholera  would  be  of  little  serv- 
ice to  the  department,  as  it  is  developed  in  a  ^reat  many  forms.  I  will,  however,  say- 
that  the  bo^  when  first  attacked  appears  stupid  and  refuses  to  eat,  is  often  very  much 
relaxed,  and  occasionally  passes  what  appears  to  be  blood.  They  usually  live  from 
two  houro  to  two  or  three  days  after  the  first  symptoms  are  observed. 

jVIr.  Chasles  F.  Ingals,  Sublette,  Lee  county,  says: 

Hogs  are  about  the  only  animals  subject  to  disease  in  our  county,  and  so  far  as  I 
have  observed  the  ailment  is  of  one  and  a  similar  type.  It  occurs  at  no  regular  inter- 
vals, and  not  oftcner,  I  think,  than  once  in  ten  years.  I  have  been  in  the  business  here 
forty  years,  and  nntil  last  summer  my  stock  have  kept  comparatively  healthy.  Out 
of  some  two  hundred  shoats  I  lost  about  thirty^  and  those  were  the  smallest  and 
latest  pigs.  Grown  stock  seldom  suffer.  The  animals  lose  appetite,  become  stupid, 
dwindle  away  slowly,  and  die,  one  heie  and  one  there  as  the  case  may  be,  in  £N)m  one 
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to  three  weeks  after  they  are  manife49tly  attacked.  Upon  being  started  np  frQmtbek 
nests  suddenly  they  usnally  arc  taken  with  a  short  hacking  congh,  bnt  this  does  not 
continue  when  they  arc  again  at  rest. 

I  do  not  now  remember  any  stock-raiser  who  has  twice  had  the  disease  to  any  extnt 
among  liis  liogs.  {Sometimes  out  of  a  herd  of  two  hundred  hea^l  half  of  them  vil]  die 
inside  of  ninety  days,  and  those  that  die  tirst  are  generally  the  smallest.  My  n^ 
is  to  give  my  auunals  extensive  range,  plenty  of  green  feed,  and  to  continually  keep 
before  them  salt,  asheH  (wood  or  coal),  stone-coal,  and  snlphnr.  They  enserly  ca\  cmL 
and  I  provide  it  for  tlieni  by  the  car-load.  I  have  thonght  that  high  feeid  with  IdiIju 
com  fn)m  generation  to  generation  htos  worked  constitutional  debuity  in  the  ho^.  Ai 
any  rate,  after  failing  in  linding  any  x^revcutivcs^  I  have  little  faith  in  eflorts  to  cur: 
them  after  they  once  get  sick.  Isolation  of  all  animsds  that  are  sick  is  found  favorable 
to  the  well  ones  and  to  the  recovery  of  those  that  are  sick.  Various  specifics  have 
been  used  and  reconiniended,  but  so  far  as  X  know  have  effected  but  little  gowl.  Ii 
kept  warm,  dr}',  well  fed,  well  ventilated,  and  in  lots  of  fifty  or  less,  disease  will  sel- 
dom be  known. 

Mr.  George  Hunter,  Carlinville,  Macoupin  county,  says: 

Presuming  that  breeders  of  the  several  classes  of  farm-onimala  and  fowls  will  re^mid 
to  your  circular-letter  with  such  inibrmation  as  concerns  mainly  the  class  with  indek 
'severally  they  arc  most  conversant,  I  shall  conline  myself  to  a  few  pertinent  fButs  com- 
ing under  my  observation  as  a  breeder  of  8^\'ine.  I  state  upon  carefbl  inqniiy  and  per- 
sonal ol>servation  in  my  own  neighborhood  and  adjacent  localitiee,  that  abont^per 
cent,  of  the  entire  hog-crop,  in  numbei's,  die  annuaUy  of  the  vaiioua  diseases  inddat 
to  swine.  Of  this  loss  about  15  per  cent,  is  probably  due  to  hog-choleray  and  tlw re- 
maining 5  per  cent,  to  other  (practically)  obscure  ailments.  In  this  section  of  niinoii, 
which  is  one  of  the  heaviest  corn  and  i)ork  producing  regions  of  the  West,  I  diosM 
estimate  the  loss  annually,  in  dollars,  by  the  diseases  among  swine,  as  equal  tosbooi 
one-fourth  of  the  entire  hog  product.  From  the  mass  of  general  statistical  infonu- 
tion  to  which  one  properly  turns  iu  this  connection,  it  may  be  infened  with  aiMMO- 
able  certainty  that  in  this  class  of  animals  alone  the  country  at  large  snstaiiu  aa 
annual  loss  of  at  least  $15,000,000  by  the  ravages  of  disease,  the  State  of  Illinois  beir 
ing  perhaps  $2,500,000  of  the  loss  as  her  share. 

As  to  measures  of  i)re  vent  ion  or  treatment  (inquired  of),  whatever  may  be  known  to 
veterinary  science,  or  possibly  professional  skill,  nothing,  byway  <^  general  relief,  his 
been  accomplished.  No  precautions  of  a  general  character  to  prevent  the  spread (i^ 
contagion,  no  concert  of  action  for  the  puri>ose  of  disinfection,  has  ever,  so  £sur  ai  I 
know,  been  attempted.  And  basing  my  observation  uxkon  tbe  magnitude  of  the  inter- 
est involved,  the  widespread  character  of  the  evil,  and  the  highly  contagioiis  and  fttal 
character  of  the  disease  prevailing,  1  resi^ectfully  submit  that  no  amount  of  pritite 
enterprise  or  x)ersonal  clfort  can  avail  for  the  protection  of  the  public  good,  and  thit 
no  system  of  prevention  or  disinfection  can  ever  be  adopted,  ol  a  sufficiently  g«Mn! 
or  uniform  character,  to  be  eilectivo  in  protecting  the  public  interests  in  this  mitter, 
unless  that  system  rests  upon  the  authority  of  government,  and  an  adequate  limd,80ch 
as  Congress  alono  can  provide. 

It  cnu  scarcely  bo  of  service  to  increase  the  enormous  mass  of  confkued,  illopcal 
and  contradictoiy  reports  of  diseases  and  treatment  which  are  found  at  eveiy  haad. 
as  enough  already  appears  in  these  accounts  to  show  that  nothing  more  ia  to  be  hoped 
for  in  that  direction.  Facts  enough  have  been  laid  before  the  public,  observatifliistBd 
conclusions  enough,  bearing  the  test  of  scientific  experiment,  have  been  made,  opco 
which  to  ])rediente  the  belief  that  a  rx>mpetent  commission,  having  tbe  requisite  » 
thority  and  fiuxLs,  could  easily  frame  and  establish  a  system  of  simple  sanitary  mcM- 
urcs  which,  being  generally  apidicd  to  this  class  of  farm-animalB  aione.  wonlu  mc!t 
in  a  vast  saving  to  the  country,  even  though  no  speciiic  cure  fbr  that  dTe:\dftil  sooiiii:^, 
*' hog-cholera/'  should  be  discoverecl.  Let  the  appropriation  be  made,  let  the  commit 
sion  bo  authorized,  and  let  its  investigations  be  thorough  and  searching.  Tins  I  take 
to  be  the  general  view  of  the  subject  on  the  part  of  those  who  have  given  the  mstter 
atteution. 

Mr.  T.  n.  Bake,  Augusta,  iMacon  county,  says : 

Hogs  have  been  destroyeil  every  year  for  the  last  twelve  years  in  this  locality  1?* 
disease  known  as  '^  hog-ciiolera."  The  disease  has  never,  as  far  as  I  have  been  able  lo 
learn,  provaikMl  in  the  open  prairie  without  oiur  bem^  able  to  trace  it  to  aomemirkca 
Hoiurce  of  contagion,  hucIi,  for  instance,  as  native  swme  coming  in  contact  with  bo^ 
brought  in  from  localities  where  tlio  disease  was  prevailing.  The  disease  preriDs 
ahnost  continuously  along  the  timber  belts  on  the  water-comses,  owing  donbtlen  to 
llio  fact  that  hogs  are  suHered  to  run  at  large,  while  many  caretess  peiBons  throw  the 
dead  carcasses  of  the  animals  into  the  streams,  thereby  spreading  the  disease  along  the 
(rhole  length  of  the  water-course  below. 

Where  Uie  disease  breaks  out  spontaneously  as  it  werS|  tito  ^yn^teiiis  am  a  viotai^ 
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eoagh  attended  ^th  high  fever.  I  hare  been  told  that  on  examination  of  snch  cases 
after  death  the  lungs  were  found  >in  a  decayed  or  rotten  condition,  while  the  other  vital 
organs  presented  little  or  no  derangement.  Snch  cases  originate  in  close,  iU- ventilated 
quarters,  such  as  are  found  under  the  floors  of  old  buildings  or  about  or  under  straw- 
stacks.  The  carcasses  of  such,  if  eaten  by  well  ho^s,  or  even  the  droppings  from  them, 
will  communicate  the  disease  in  a  more  intensifled  form  and  fatal  character  than  that 
described  above.  With  the  latter  cases  the  hogs  die  more  suddenly  than  in  the  first 
instance,  sometimes  within  twelve  hours  frowL  the  attack,  while  the  former  will  often 
linger  for  days.  In  some  cases  the  latter,  in  addition  to  the  cough  and  high  fever,  wiU 
be  extremely  costive ;  in  other  cases  the  animal  wiU  be  aiiected  with  an  active  diarrhea. 
Some  will  swell  up  about  the  ears;  the  skin  will  crack  open  and  the  blood  will  oozo 
therefrom.  All  or  nearly  all  of  those  thus  affected  die.  The  few  that  do  recover  had 
better  die,  as  they  rarely  become  thrifty  again. 

We  have  never  yet  found  a  remedy  that  will  effect  a  cure.  The  best-informed  stock- 
raisers  are  of  the  opinion  that  relief  must  come,  if  it  ever  does  come,  through  prevent- 
ives rather  than  through  remedies. 

Those  of  us  who  have  been  most  successful  in  keeping  our  hoffs  free  from  disease 
have  done  so  by  giving  them  good,  comfortable,  clean,  well-ventuated  quarters,  and 
as  a  general  thing  those  who  most  nearly  meet  these  conditions  have  the  best  success. 

Mr.  J.  S.  Tait,  Decatur,  Macon  county,  says : 

I  never  lost  any  hogs  until  last  winter,  and  I  think  that  was  the  result  of  trimming 
in  November  and  the  early  part  of  December.  I  then  changed  them  from  a  warm  bed 
to  my  cattle-lot.  Although  this  was  covered  and  protected  from  the  storms,  the  ground 
was  wet  and  frozen,  and  the  hogs  took  cold  and  continued  to  drop  off  one  by  one  until 
spring;  but  as  soon  as  the  sun  came  out  and  warmed  up  the  eartn  they  commenced  to 
recover. 

The  only  preventives  I  use  are  charcoal,  wood-ashes,  salt,  and  nnslacked  lime.  In  the 
snmmer  season  I  put  sulphur,  copperas,  and  assafetiaa  in  the  swill-barrel.  I  tie  these 
drugs  in  a  cloth  and  suspend  it  m  the  barrel.  I  give  my  ho^s  a  roof  to  protect  them 
fiom  the  storms  of  winter.  If  they  have  bedding  it  should  ue  just  sufficient  to  keep 
those  on  the  outside  from  becoming  chiUed.  Corn-stalks  are  the  best  bedding  fbr 
swine. 

My  opinion  is  that  hogs,  as  a  general  things  are  not  properly  cared  for.  Very  often 
they  become  chilled  through  the  night,  or,  u  their  beds  aro  too  warm,  thev  taxe  cold 
on  leaving  them  early  in  me  morning.  Then  foUow  lung  affections,  typnoid  fever, 
and  many  other  diseases  to  which  they  are  subject. 

Mr.  John  L.  S.  Debault,  La  Eose,  Marshall  county,  says : 

In  my  county  diseases  are  provailing  among  hogs  to  a  very  alarming  extent.  Dif- 
ferent lots  seem  to  be  differently  afiected.  Some  have  symptoms  of  quinsy,  while 
others  seem  to  be  afflicted  with  the  old  cholera,  a  disease  not  very  prevalent  this  faU. 
However,  almost  every  ailment  among  hogs  is  called  cholera.  An  entirely  new  phase 
of  the  disease  seems  to  be  prevailing;  this  season  among  my  own  hogs.  They  had  the 
run  of  a  very  large  pasture,  comprising  creek-bottom  and  upland,  with  an  abundance 
of  young  timber.  They  had  j)uro  running  water,  a  fine  blue-grass  pasture,  an  occa- 
sional feed  of  com,  and  in  addition  followed  a  herd  of  corn-fed  steers.  I  had  two 
hundred  and  fifty -three  head,  and  I  thought  they  weire  the  finest  lot  of  shoats  I  had 
ever  seen— healthy  in  every  respect  apparently,  and  thrifty.  October  was  very  warm 
until  toward  the  close  of  the  month,  when  we  had  a  sudden  change  to  severe  cold 
weather.  lily  hogs  were  at  once  affected.  They  commenced  to  sneeze  and  cough,  and 
the  pupil  of  the  eye  turned  white,  causing  total  blindness  in  a  few  hours.  Death  would 
generally  ensue  within  from  ten  to  twenty-four  hours.  Their  bowels  did  not  seem  to 
be  afiected ;  the  disease  seemed  to  be  entirely  located  in  the  head  and  nasal  organs 
until  within  two  or  three  hours  before  death,  after  which  the  whole  trouble  appeiured 
to  be  with  the  lungs.  I  think  the  svmptoms  were  those  of  catarrh.  I  tried  various 
remedies  without  any  good  efi'ect.  Among  other  things  I  did  was  bleeding,  but  this 
only  seemed  to  hasten  death.  I  then  tried  turpentine,  sulphur,  and  copperas  with  like 
ill  success.  FinaUy  I  sent  to  Grundy  county  for  a  hog-doctor,  who  had  great  success 
in  killing  aU  he  undertook  to  cure.  I  changed  the  quarters  of  those  that  remained, 
placiujg  uiem  in  dry  hospital  buildings,  in  small  lots  together,  where  I  could  give  them 
medicmes  at  pleasure.  This  did  not  stay  the  disease,  as  the  confinement  appeared  to 
cause  it  to  rage  with  greater  virulence  than  before.  I  finally  lost  two-thirds  of  my 
herd — one  hundred  and  tifty-five  out  of  two  hundred  and  thirty-three — before  the 
disease  abated.  My  opinion  is  that  the  disease  was  caused  by  too  high  a  temperature 
of  the  body  when  the  sudden  change  of  weather  took  place  in  October,  and  the  conse- 
quent sudden  cooling  of  the  outside  surface. 

Mr.  EiCHABD  Wray,  Eiclimond,  McHenry  county,  says : 

I  have  been  breeding  stock  in  a  small  way  for  forty  years,  and  during  that  period 
have  had  diseases  among  my  hogs  three  or  four  times,  but  fortonately  they  did  not  do 
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mncli  (lamago.  Four  ycnrR  ago  my  hogs  sliowod  symptoms  of  disease.  When  fint  dis- 
covered two  of  them  couhl  not  walk.  The  place  wheie  thoy  slept  I  found  to  be  damp 
and  wot.  Several  of  the  animals  were  stiff  in  their  joints,  aud  in  addition  were  oon^ 
ing.  I  bled  the  two  that  were  the  most  seriously  affected,  in  the  mouth,  and  put  thni 
in  a  hole  in  the  horse-manure  pile.  I  covered  them  all  over,  with  the  exception  of  the 
nose,  with  the  hottest  manure  in  the  heap  and  then  poured  two  bucket&ds  of  cold  water 
over  them.  This  was  in  the  momine,  and  I  left  them  there  to  steam  until  night  I 
then  took  them  out  and  they  appeared  to  be  well.  I  had  to  leave  home  that  day,  and 
was  absent  for  several  days  thereafter.  I  ordered  my  men  to  do  the  same  thing  with 
other  hogs  that  might  be  similarly  attacked.  The  next  day  two  other  hogs  were 
taken  sick  in  the  same  way,  but  instead  of  putting  them  in  a  hot  place  in  the  manun 
they  put  them  where  the  temperature  was  very  low,  and  the  result  was  that  they  both 
died.  By  separating  them  into  small  lots  and  giving  them  diy  beds  to  sleep  in  wekst 
no  more. 

I  have  had  sucking  pigs  affected  with  fever,  hard  breathing,  and  costlvenefls,  for  the 
removal  of  which  diiticulty  I  have  used  a  syringe  with  some  success.  The  second  stage 
of  this  disease  is  hemorrhage  of  the  bowels,  of  which  the  pigs  die.  The  princiinl 
cause  of  the  disease,  I  think,  is  the  lack  of  dry,  warm  beds,  and  the  sleeping  of  too 
many  together. 

Several  farmers  near  me  havo  sustained  severe  losses  amonc  their  hogs  this  yean 
One  of  them  told  me  that  spirits  of  turpentine  had  been  of  more  benefit  to  nis  uumab 
than  anything  he  had  triecf. 

Mr.  George  Stocks,  Dalton  City,  Moultrie  comity,  says : 

Hog-cholera  is  the  scourge  of  Central  Illinois.  I  have  had  some  experience  with  it; 
I  think  it  was  in  1867  when  I  lost  from  thirty  to  forty  head,  all  I  had  but  one.  The 
majority  of  my  neighbors  lost  in  about  the  same  proportion.  The  disease  was  admitted 
by  all  to  be  the  true  ho^-cholera.  The  ammal  would  first  commence  to  cough,  wooM 
get  off  its  feed,  and  its  feet  would  seem  to  become  vei^  tender.  It  would  creep  to  itt 
bed  with  nose  and  tail  down,  and  generally  die  within  firom  one  to  three  days.  One 
widow  woman  near  b^  lost  none,  and  on  inquiry  I  found  that  she  kept  a  few  omcci 
of  asafetida  inclosed  in  a  sack  and  suspended  in  the  slop-barrel.  I  adopted  the  sanw 
preventive,  and  occasionally  gave  coal  ashes,  copperas,  and  sulphur,  and  for  thiee 
years  lost  none.  Early  in  1871  I  met  with  a  report  of  a  stock-grower's  conventioo 
held,  I  think,  in  Lexington,  Ky.,  at  which  one  of  the  delegates  stated  that  be  pot 
on  the  market  eyerj  year  from  five  hundred  to  six  hundred  head  of  hogs,  averaging 
four  hundred  pounds  in  weight,  and  claimed  that  he  could  either  prevent  or  van 
the  hog-cholera  with  the  following  prescription,  viz :  Four  ounces  of  crystallized  ca^ 
bolic  acid  dissolved  in  one-half  pint  of  rain-water.  Dose,  twenty-five  drops  to  earh 
hog,  or  one  teaspoonful  to  four  hogs,  given  in  a  little  slop  or  milk. 

On  my  place  I  generally  have  from  forty  to  seventy  hogs,  largo  and  small,  and  hare 
used  the  above  remedy  for  seven  years  with  success.  During  that  time  I  have  loat 
only  one,  I  think,  and  it  did  not  have  the  cholera.  Although  this  cotinty  has  loit 
heavily,  we  are  not  alone,  as  I  yesterday  heard  of  one  gentleman,  residing  near  Dalton 
City,  wno  had  lost  twenty-three  of  a  herd  of  twenty-six  largo  hogs  within  the  past  few 
days.  • 

I  have  given  the  above  receipt  to  many  persons,  but  often  on  inquiry  have  foun^ 
that  they  failed  to  use  it.  Since  using  it  I  have  had  six  or  seven  hogs  so  bad  that  thej 
would  neither  cat  nor  drink,  and  I  had  to  pour  the  medicine  down  their  thxoats.  lu 
every  case  they  recovered. 

Mr.  J.  B.  TuENEE,  Jacksonville,  Morgan  comity,  says: 

As  regards  hog-cholera,  its  symptoms  are  so  utterly  various  and  discordant  that  it  is 
impossible  to  describe  it  by  such  means,  or  to  expect  that  the  same,  or  even  similar  ex- 
ternal symptoms,  will  nnitbrmly  attenu  it.    Hence  some  think  that  different  disetsei 
pass  under  the  same  name,  and  probably  if  wo  should  insist  on  naming  it  fhnn  its  ex- 
ternal symptoms  wo  should  have  forty  different  diseases  instead  of  one,  but  these  di- 
vers names  would  hinder  rather  than  help  us.    Mr.  Kirby,  of  our  city,  who  has  ent  np 
thousands  of  them  this  year,  as  also  in  previous  years,  in  order  to  steam  the  grease  ont 
of  them,  informs  me  that,  whatever  mav  have  been  tneir  antecedent  symptoms,  their 
lungs  and  liver  appear  uniformly  most  iooply  diseased,  and  they  may  die,  as  persnis 
"vith  diseased  lungs  do,  either  with  purging  or  constipation  of  the  bowels,  or  with 
jeithcr,  but  more  generally  with  purging.    l)ut,  whatever  the  symptoms  of  the  dis- 
ease, it  is  difiicult  to  believe  that  its  general  producing  o^iuses  are  not  the  same.    Tbeis 
'><>.uses  I  believe  to  bo  too  exclusive  feeding  on  some  one  or  two  kinds  of  food  and 
xcessive  breeding  for  mere  fat,  both  of  which  produce  a  general  weakness  and  hered- 
tary  degeneracy  of  the  race.    Tliis  general  deterioration  in  stamina  or  vitality  pie- 
larcs  whole  droves  or  generations  to  periodically  succumb  to  any  and  all  nnlkvocaUe 
external  conditions.    They  become  in  time,  so  to  speak,  *'  consumptiYB  fiunilks,"  and 
Tio^ber  natiure  steps  in  and  in  one  way  and  another  thins  off  flmt  of  tbODi  haawii 
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she  does  not  T^ant  to  breed  any  more  of  the  kind,  and,  as  nsnal  in  such  cases,  at  last 
throws  the  disease  down  and  stops  its  last  ravages  in  the  last  generation,  or  in  the 
young  pigs,  while  the  older  or  tougher  ones  escape.  In  confirmation  of  this  I  ob- 
serve, first,  that  the  hog  is  by  nature  the  most  omnivorous  feeder  we  have,  and  this 
law  of  his  nature  cannot,  with  impunity,  be  continuously  violated ;  and,  second,  that 
this  disease  has  never  greatly  prevailed  except  in  the  West  and  South,  where  the  nabit 
is  to  feed  mainly  on  com  and  grass  at  most,  or  acorns  or  still-sloi)s,  or  even  something 
worse.  For  years  our  large  and  fine  droves  of  hogs  kept  in  the  State  hospital  nearby, 
and  fed  on  the  miscellaneous  offals  of  the  tables,  never  had  a  case  of  cholera  among 
them,  however  much  it  raged  on  the  farms  all  around. 

But  this  is  only  an  antecedent,  remote  and  general,  or  producing  cause  of  the  disease 
at  best,  though  it  is  highly  worthy  of  attention.  The  nearer  proximate  causes  of  each 
immediate  outbreak  are  irregular  and  careless  feeding,  wretchedly  poor  and  insufficient 
water,  and  above  aU  lying  on  cold,  damp  ground,  or  in  pens  too  warm,  or  where  the 
hogs  pile  together  in  a  heap,  or  in  straw  or  stalks,  in  order  to  keep  warm,  and  then, 
when  reeking  with  sweat,  the  under  or  warmer  ones  run  suddenly  out  into  the  cola 
air,  contracting,  inevitably,  some  form  of  disease  of  the  lungs,  which^repeated  month 
after  month  and  year  after  year,  at  last  ends  in  epidemic  cholera.  When,  after  this 
long-continued  violation  of  all  the  laws  of  nature  and  of  health  in  the  animals,  the 
final  catastrophe  of  specific  cholera  at  last  comes,  it  probably  comes  to  its  final  work 
armed  with  some  form  of  specific  contagion  as  the  immediate  cause  of  the  disease,  as 
is  the  case  in  so  many  human  diseases — much  as  the  farmer,  when  he  intends  to  kill  his 
hogs  he  takes  his  butcher-knife  along  with  him.  The  knife  is  the  specific  and  imme- 
diate cause  of  the  death  of  the  animals,  while  shortness  of  com  to  keep  them  longer, 
or  the  fact  that  they  are  fat  enough,  or  the  want  of  money,  may  be  the  more  remote 
and  general  cause.  This  ^*  cholera  butcher-knife,''  or  specific  cause,  will  probably  be 
found  to  be  (as  it  is  in  so  many  of  our  worst  human  diseases,  such  as  the  most  malig- 
nant forms  of  fevers,  cramps,  diphtherias.  &c.)  some  form  of  fungus  propagating  itself 
by  its  microscopic  spores,  perhaps  from  tne  immediate  breath  of  the  diseased  animal, 
to  all  those,  and  only  to  those,  already  predisposed  to  it,  prove  causes  such  as  are  above 
mentioned. 

I  am  more  inclined  to  believe  in  such  a  specific  cause  from  an  incident  in  my  own  ex- 
perience. Some  ten  or  fifteen  years  ago  my  sons  wrote  me  that  all  the  hogs  on  one  of 
our  farms  were  dying  with  the  cholera,  and  I  think  nearly  one  hundred  of  their  best  fot 
hogs  had  already  died.  My  ho^  here  had  had  the  cholera  badly,  but  a  neighbor  gave 
me  an  empirical  recipe  for  it  which  some  one  had  given  him,  and  which  whoUy  arrested 
it  in  my  hogs.  This  recipe  I  sent  immediately  to  my  boys,  directing  them  to  get  it  and 
apply  it  thoroughly,  and  also  to  attend  strictly  to  all  the  remote  causes  above  inti- 
mated in  their  tuture  feeding  and  care,  and  to  give  the  preparation  as  a  preventive 
whenever  any  cholera  appeared  on  the  farm  or  in  the  vicinity.  They  did  so,  and  we 
have  lost  no  more  hogs  fi^m  cholera  from  that  day  to  this  on  any  of  our  farms,  though 
it  has  frequently  raged  all  about  us.  After  sufficient  trials  I  published  this  recipe, 
together  with  the  facts,  in  our  Prairie  Farmer.  This  was  some  ten  or  fifteen  years 
ago.  Entire  strangers  in  various  parts  of  the  West  have  since  written  to  me  for  that 
recipe,  saying  that  they  had  tried  it  at  the  time  and  saved  their  hogs ;  were  now  hav- 
ing the  cholera  again,  but  had  lost  the  Farmer  containing  the  recipe.  A  few  years 
after,  some  speculating  scamps  visited  all  the  fairs  in  the  West  and  sold  the  farmers  a 
secret  sure  cure  for  the  cholera  for  $5  each,  with  the  condition  that  the  secret  was 
never  to  be  divulged.  They  happened  to  offer  it  to  a  friend  of  mine^  who  knew  it  to 
be  my  identical  published  prescription.  I  then  published  it  again,  with  the  facts,  and 
stopped  them  in  their  swindle.  All  the  alleged  effective  cures  I  have  since  read  or 
heani  of  are  of  the  same  general  nature,  and  many  of  them  contain  more  or  less  of  the 
same  specific  things.  They  all  seem  to  aim  at  two  things,  viz.,  correcting  the  acidity 
and  generation  of  gases  in  the  stomach  and  bowels  by  constant  supplies  of  stone  coal, 
charcoal,  ashes,  alkalies,  black  antimony,  &c.,  and  the  extermination  of  the  speoifio 
fungi,  or  cause,  or  its  repulsion  from  the  system.  The  general  nature  and  effects  of  all 
those  remedies,  such  as  sulphur,  saltpeter,  coal-oil,  chloral,  asafetida,  spirits  of  turpen- 
tine, &.C.,  seem  to  look  toward  the  repelling  of  the  specific  fungi  or  contagious  cause, 
whatever  it  may  be.  For  these  and  similar  reasons  I  am  inclined  to  believe  in  specific 
contagion,  propagated  from  the  living  rather  than  from  the  dead  animal,  and  possibly 
through  the  atmosphere.  Perhaps  these  suggestions  may  awaken  a  curiosity  to  know 
what  the  quack  remedy  is  that  has  served  us  so  well.  I  say  quack  remedy,  mr  there  is 
no  pretense  of  any  scientific  a^ustability  about  it ;  nobody  knows  who  started  it  or 
why  it  was  started.  We  tried  it  simply  because,  in  our  then  need  and  despair,  we 
were  willing  to  try  anything  that  was  offered.  It  served  us  well,  though  we  knew  not 
why  it  did,  and  so  we  commended  it  to  others ;  and  so  far  as  we  know  it  did  as  well 
for  them.  But  in  some  new  or  different  phase  of  the  disease  it  may  fail  utterly,  for 
aught  I  know,  as  many  similar  specifics  do. 

No  hogs  in  cholera  latitudes  should  ever  be  kept  without  dry  sheds  or  pens,  and 
plonk  floors  or  dry  dirt  to  sleep  on,  and  so  few  togetlier  that  they  will  not  pile  on  cold 
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nigliti)^  nor  without  i)1cDty  of  ji^ood  water,  stono  coal,  and  salt  and  aaheB,  mixed  ind 
perpetually  boibiv  thciu.  If  stone  coal  cannot  be  had,  nso  charcoal,  or  even  soft  biick- 
bats,  and  add  Hulphur  to  the  Halt  and  ashes.  All  this  should  be  peqietually  bet'm 
them.  Add  to  this  as  ^'eut  a  variety  of  looil  and  as  fre(|uent  changes — ^if  it  is  only 
fiH^m  corn  to  ^rass,  bi-an,  sliortM,  d:,c. — as  it  is  practicable  to  make.  Then  whenever 
the  cholera  is  around  we  sliould  keep  constantly  before  them,  in  a  dry  trough,  as  a  pR- 
ventive  but  not  as  a  cui'e,  the  following  mixture: 

One  peck  of  w(mm1  ashes,  four  pounds  of  salt,  and  one  pound  each  of  black  antimoDy, 
copp(T:L8,  and  sulphur,  and  one-foiu'th  ponnd  of  saltpeter.  Pound  tine  andmixthc^- 
oughly,  and  set  in  a  dry  tronji^h  where  the  hogs  can  have  free  access  to  it.  Tbi^isu 
the  recipe  was  givcu  me.  If  tlie  cholera  should  again  attack  my  hogs,  I  would  now 
add  a  piut  of  coal-oil  and  a  half  pint  of  chloral  in  solution. 

'Mr.  A.  CoFFMAN,  lie^iiolds,  Eock  Island  county,  says : 

At  present  the  only  pi-ovalent  disease  amon^  farm  animals  hero  is  cholera  among 
hogs,  and  of  this  there  are  so  many  diifei'ent  tonus  that  it  is  ditiiciilt  to  give  a  diag- 
nosis of  it.  It  not  only  occui's  in  widely-dillerent  forms,  but  also  under  circomstanott 
and  conditions  as  varied  and  as  widely  different.  Hence  uo  theory  has  yet  been  ad- 
Tanced  here  but  that  some  well-known  facts  occiur  which  knock  the  theoiy**  higher 
than  a  kite." 

The  fonn  of  the  disease  which  prevails  here  to  the  greatest  extent,  and  which  eames 
the  greatest  loss  to  hog-raisei-s,  is  what  is  termed  pig  or  shoat  cholera.  I  shcfold  tAj 
that  it  resembles  a  low  form  of  tj'phoid  pneumonia,  generally  attended  with  a  vioknt 
cough,  sometimes  with  vomiting  and  purging,  iiequeutly  with  sore  head  and  eyes, 
the  eyes  sometimes  bursting  entirelv  out  of  the  sockets.  They  sometimes  lire  fx 
weeks,  all  the  time  wasting  away,  and  occasionally  die  within  a  few  homa.  Thia  fora 
seldom  attacks  hogs  a  year  or  more  old.  The  more  violent  forms  vary  so  mnch  that  1 
will  not  attempt  a  description.  As  to  the  remedies,  they  are  as  varied  as  the  notiou 
of  the  owners  can  make  them.  Everything  that  is  beard  of  or  can  be  thonght  of  as 
likely  to  be  of  beneiit  is  tried,  but  as  often  fails.  My  own  oxperianoe  is  (and  I  han 
had  considerable  of  it)  that  medicine  is  of  little  use.  I  had  it  among  my  sboata  Ian 
winter,  had  previously  used  nothing  to  prevent  it  except  a  little  concentrated  \ft  oo 
casionally  (if  that  be  a  proventive),  and  nsed  nothing  while  it  lasted  in  the  way  of 
medicine.  1  changed  tli(>ir  rests  every  other  day,  and  had  them  driven  considenUT 
every  day.  Under  this  treatment  I  lost  but  few,  and  escaped  better  than  my  neigh- 
bors. Still  I  do  not  advance  this  as  a  sure  means  of  cure.  I  have  more  faith  in  it, 
however,  than  in  all  the  drugs  of  the  ax>othecary  combined.  Others  have  tded  the 
same  treatment  to  some  advantage.  The  disease  is  very  destructive  hero  aeain  thza 
winter.  I  sincendy  hope,  with  the  combined  efforts  of  yourself  and  the  stoS-niaeo 
of  the  country,  1  bat  8oiu(>  preventive  may  be  found  for  this  scourge. 

Mr.  Geoege  p.  AVebee,  proprietor  of  Mcader  faxmy  Pawnee,  Sanga- 
mon county,  says : 

So  mnch  has  been  written  and  said  on  the  subject  of  ho^-<:hoIera  that  its  eonsiden- 
tion  has  become  almost  disgusting.  Nevertheless,  in  a  work  of  such  eteat  impoitaiicf, 
I  am  always  I'eady  to  enlist.  Swine,  like  all  other  classes  of  animus,  are  subject  to 
numcrons  tUsoascs;  but  since  the  lirst  case.s  of  what  I  rcgarrl  strictly  as  hog-cholen 
were  known  in  our  county,  all  the  swine  ailments  are  called  cholera.  If  an  amottl 
becomes  affected  in  any  way,  the  trouble  being  invisible,  it  is  at  once  pnmouncni 
cholcTa.  Hence  the  fnxvut  trouble  so  often  encountered — incorrect  treatment  and  ulti- 
mate failure.  The  disease  was  iirst  introduced  into  this  connty  about  twenty  ytta 
ago  by  large  droves  of  half-star\'ed  Missouri  hogs,  bought  there  at  a  veiy  lowpricf, 
owing  to  scarcity  of  com,  and  brought  heit)  to  fatten  when  crops  were  fine.  These 
animals  were  put  ujion  a  full  feed  of  dry  corn,  and  in  a  few  days  many  of  them  wee 
taken  with  violent  iits  of  retching.  In  a  few  hours  the  bowels  wonld  besia  to  operate 
fri'ely.  Evident  signs  of  griping  in  the  bowels  accompanied  these  dischaf^ges,  whki 
constantly  grew  more  frequent,  and  severe  until  death  relieved  the  snfierer.  6ooe- 
times  within  a  single  hour  from  the  tlrst  Kympt^)m  the  animal  wonld  die,  while  otten 
would  last  twenty-four  hours,  or  even  longer.  Very  few  of  these  n-nimyliy^  thus  affiieted, 
recovered.  No  renietlies  that  I  have  heaid  of  were  used,  as  it  was  thonght  to  becaoMd 
by  the  hi;^h  feed  closely  following  the  extreme  star\'atlon  to  which  they  had  been  sain 
j<'cti*d.  In  a  short  time,  however,  the  native  hogs  iK'gan  dying  in  a  similar  maiiDcr. 
wluch  caused  no  litf  !<*.  aiarm.  »Suice  that  time  our  county  has  not  been  firee  from  thi^^ 
plague.  Then  began  the  discussion  a,s  to  contagion,  epidemic,  dtc,  with  which  all 
are  acquainted  who  Iiave  ]taid  any  attention  to  the  disease.  While  these  points  have 
never  Imjcu  decided.  I  regard  them  as  matters  of  gi"eat  importance. 
The  symptoms  of  hog-cliolera  aro  about  as  follows:  DiiE^poBition  to  remain  quiet: 

vvhen  driv(;n  u])  to  feed  will  smell  of  the  food  but  rcfhse  to  eat;  stand  dxmwn  np  with 
^eet  under  the  bmly,  back  arched,  head  and  ears  drooping,  eyes  look  weacy  and  tv 

jnATitiy  ini^amed ;  violent  retching  and  vomiting ;  griping  and  evident  r*s«f  and  cnuopi 
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In  bowels ;  severe  scouring,  and  discharges  not  always  of  same  character.  Death  nsaally 
ensues  fix)m  within  one  to  thirty-six  hours.  If  the  latter  period  is  passed  recoveiy  £9 
Dot  unfirequent.    Animals  once  affected  are  not  so  liable  to  attack  in  the  future. 

It  would  require  hundreds  of  pa^es  of  closely-written  matter  to  give  in  detail  the 
varied  treatment  and  remedies  used  for  this  malady.  Almost  all  the  minerals  and  veg- 
etables in  their  different  forms  are  prepared  for  medicines;  stone  and  charcoal,  Ume 
and  ashes,  the  different  kinds  of  oils  and  salts,  sulphur  and  soda  and  the  various  acids, 
mixe<l  and  compounded,  mercury  and  arsenic ;  indeed  the  entire  list  is  given  for  aught 
I  know.  I  have  known  of  seeming  wonderful  cures  and  strange  failures  under  the 
same  treatment  and  remedies.  My  opinion,  founded  upon  practical  tests  and  observa- 
tions, is  that  the  disease  is  epidemic  and  contagious.  Animals  should  have  the  largest 
possible  range;  they  should  never  be  housed  except  in  bad  weather;  their  feeding- 
place  should  be  changed  as  often  as  once  in  two  or  three  weeks;  their  beds  should  be 
earefolly  attended  to,  and  all  the  trash,  old  beds,  and  co^ections  about  pens  and  sheds 
should  be  burned  as  often  as  once  a  week,  and  the  ashes  left  for  the  pics  to  eat.  Pigs 
should  have  access  to  pastures  as  much  of  the  year  as  possible;  they  should  be  fed  tul 
Itie  slops  from  the  kitchen  and  the  dairy,  or  as  much  of  it  as  they  will  drink  in  the  dry 
weather  of  late  summer  and  in  midwinter;  feed  and  water  regularly,  and  never  give 
medicine  unless  the  bowels  become  constipated;  then  air-slaked  lime,  wood  ashes,  and 
a  little  salt  is  the  best  remedy.  The  condition  of  the  bowels  may  be  readily  known  by 
watching  the  droppings.  I  am  fully  convinced  that  if  the  bowels  are  kept  in  a  healthy 
condition  there  wUl  be  no  such  thing  as  hog  cholera,  so  called,  or  in  fact  many  other 
diseases.  This  should  be  done  by  cleanliness  and  careful  feeding,  watering,  &c.,  and 
not  by  dosing  with  XKnsonous  medicines. 

Of  course  my  poet-mortem  examinations  havo  not  been  strictly  scientific,  as  I  am  not 
a  veterinary  surgeon.  The  results  invariably  satisfied  me,  however,  that  the  whole 
stomach  and  bowels  were  deraneed,  usually  inflamed,  as  if  greatly  excited.  I  have 
found  nothiug  that  would  justi^  a  i^cified  location,  or  a  reasonable  cause  for  the 
disease.  I  have  examined  manv,  as  in  former  years  I  lost  them  by  hundreds.  After 
all  my  reading,  observation,  and  actual  experience,  I  pronounced  the  whole  thing  a 
mystery  that  can  only  be  solved  by  accident,  time,  or  science. 

Mr.  DoNAU)  MuROmsON,  Toulon,  Stark  county,  says: 

For  several  years  past  the  hog-cholera  has  annually  been  destroying  immense  num- 
bers of  hogs  thronghont  various  sections  c^  this  country.  The  probability  is  that 
1250,000  would  not  cover  the  losses  in  this  county  alone  since  the  disease  first  made  its 
appearance.  I  am  a  fanner,  and  have  been  extensively  engaged  in  hog-raising,  and 
therefore  have  given  the  disease  a  great  deal  of  carefiQ  thought  and  study,  and  I  be- 
lieve I  have  now  found  a  sure  remcSly,  if  given  in  the  first  stages  of  the  disease.  The 
recipe  is  as  follows : 

Make  a  strong  tea  of  smart-weed.  After  the  weeds  are  separated  from  the  solution, 
add  one-eighth  of  a  pound  of  arsenic  and  one-fourth  of  a  pound  of  concentrated  ly'e, 
and  from  one-fourth  to  one-half  spoonful  of  flaxseed  to  the  hog  (according  to  the  size 
of  the  animal).  It  is  best  to  have  the  solution  boiled  over  again  after  the  flaxseed  is 
added,  or  else  have  the  flaxseed  cooked  in  a  smaUer  vessel  and  thoroughly  mixed  with 
the  tea  after  the  weetls  are  separated  from  it,  then  mix  a  sufficient  quantity  of  oats  in 
the  tea  to  soak  it  all  up,  and  feed  to  the  infected  hogs  night  and  morning  as  much  of 
it  as  they  will  eat.  Give  them  no  other  food  for  a  we^  or  ten  days,  or  until  they 
begin  to  show  unmistakable  sig^ns  of  returning  health,  when  this  feed  may  be  gradu- 
ally lessened  and  com  given  in  its  place,  gradually  at  first,  and  increased  as  the  other 
is  diminished. 

The  flaxseed  is  not  necessary  unless  the  bowels  are  constipated,  which  is  gen^raUy 
the  cose  in  advanced  sta«:es  of  the  disease.  Some  farmers  use  salts  when  the  boweis 
become  constipated;  but  it  is  about  the  worst  thing  that  can  be  given,  as  it  is  a  blood- 
cooler  and  a  blood-weakener.  Although  it  may  give  temporary  relief  it  prostrates  the 
system,  and  in  a  few  days  the  hog  will  be  in  a  much  worse  condition  than  it  was  at 
first.  The  flaxseed  is  a  good  laxative,  and  at  the  same  time  is  very  nourishing  and 
strengthening  to  the  system.  The  lye  seems  to  be  a  good  tonic  as  well  as  a  good 
remedy  for  cough  in  hogs.  The  arsenic  also  acts  as  a  toidc,  besides  it  kills  the  worms 
with  which  all  hogs  (with  very  few  exceptions)  are  troubled.  The  smart- weed  is 
probably  about  the  best  remedy  for  inflammation  that  we  have;  it  is  warming  and 
strengthening  to  the  system,  and  gives  tone  to  and  equalizes  the  circulation  of  the 
blood,  just  what  seems  to  be  needed,  as  the  disease  is  a  congestion  of  the  lungs. 

I\Ir.  John  C.  Andbeas,  Manchester,  Scott  county,  says: 

In  this  vicinity  the  losses  have  been  very  ^eat  from  diseases  among  hogs,  that  of 
cholera  being  the  most  prevalent.  The  loss  ol  pijgs  recently,  from  one  to  two  months 
old,  within  a  circuit  of  two  miles,  has  been  over  foiu:  hundred  head.  In  a  henl  of  one 
hundred  and  fifty  head  only  two  were  left ;  in  another  of  ninety  head  .but  eight  were 
left.    The  first  syn^tams  were  extreme  ohillinflBS,  even  when  the  thermometer  ranged 
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from  90^  to  95^  FahroDlieit.  This  was  shown  by  their  crowding  in  beds  at  mid-dij, 
and  a  general  discoloration  of  the  skin,  that  of  bhick  ho^  assuming  a  cray  or  podb 
hue,  and  the  white  animals  a  pinkisli  tinge;  this  waa  followed  by liign  fever  and  a 
general  breaking  down  of  all  the  animal  tissues,  and  fatal  results  within  from  three  to 
nve  days.  With  older  hogs  the  preliminary  symptoms  aro  the  same,  but  the  fatality 
is  not  so  great.  Recovery  is  generally  followed  by  loss  of  Lair  and  sometimes  the 
sloughing  oiT  of  largo  pieces  of  flesh.  The  animal  Id  almost  worthless  for  feeding 
puri>oses  for  at  least  one  year. 

As  to  remedies  there  have  been  none  found  that  can  be  relied  on  with  any  certainty. 
Difi'erent  compounds  of  antimony,  arsenic,  |>oke  root,  and  iron  (sulphate  of  iron)  an 
used  in  some  cases  with  apparent  l^cnefit.  Dissection  shows  a  general  inflammatoi; 
condition,  centering  sometimes  in  the  stomach,  but  more  generally  on  the  lungti.  Hm 
general  breaking  up  of  all  the  animal  tissues  is  shown  by  rai)id  decomposition  osBom 
as  death  ensues.  The  usual  bird  scavengers  seldom  feast  on  tho  carcass  of  a  hog  that 
has  died  of  cholera. 

There  are  several  other  diseases  which  hogs  aro  subject  to,  among  which  is  pnm- 
monia.  The  s^ptoms  are  high  fever  and  general  debility,  and  ultimately  extraw 
emaciation,  with  small  percentage  of  death.  Long  continues!  and  the  best  of  feeding 
will  rarely  overcome  tho  extreme  leaim<^8S  of  the  animal.  Dissection  generally  ahom 
atrophy  of  part  of  the  hmgs,  and  general  adhesions.  I  think  a  thorough  investigatvm 
of  this  subject  by  competent  persons  would  result  in  great  good  to  the  entire  conntxy. 

Mr.  J.  Zimmerman,  Mount  Caiinel,  Wabash  county,  says: 

Ko  diseases  among  farm  animals  have  recently  come  under  my  observation,  except 
diseases  among  swine.  With  tho  various  forms  of  so-called  hog-cholera  I  have  had 
considerable  experience  in  my  own  stock,  and  observation  among  that  of  my  aei^ 
bors.  The  report  of  Dr.  Detmcrs  to  the  Missouri  State  Board  of  Agricaltnre,  a  year  ff 
two  ago,  contains,  in  tho  main,  a  better  description  of  the  disease  than  I  conldgtve, 
as  well  as  tho  best  remedial  and  preventive  prescriptions  I  have  yet  tried.  His  state- 
ment, however,  that  hogs  kept  in  small  numbers,  as  by  people  in  towns,  are  compan- 
tivoly  free  from  disease,  is  not  at  all  borne  out  by  the  facts  m  this  Ticimty. 

The  greatest  fatality  is  among  pigs ;  but  I  am  well  convinced  this  is  to  a  veiy  ccD- 
fiiderable  extent  from  mp,nge,  although  denominated  "  cholera/'  with  all  other  dueaiei 
to  which  the  hog  is  subject.  Whilo  induced  in  many  instances  by  perfectly  obviott 
causes,  I  think  the  mango  in  many  cases  is  inherited,  or  is  the  result  of  iigndiekm 
breeding.  For  instance,  I  have  one  sow,  now  suckling  her  third  litter,  whose  pin  in 
each  case  havo  been  mangy,  although  treated  as  other  pigs  that  remained  free  nom 
mange.  She  has  in  each  case  been  bred  to  her  own  sire ;  none  of  my  other  sows  hare 
been  bred  to  a  related  male.  It  sometimes  happens  with  me  that  a* sow  couples  irith 
a  young,  immature  male ;  the  progeny  in  nearly  every  such  case  ore  diseased. 

The  nesting  of  swino  under  bam-lloors  and  tho  like,  i,  «.,  under  any  low,  tight  cov- 
ering, where  there  is  not  free  circulation  of  air  about  the  animals,  is,  in  my  ezperi- 
euce,  a  certain  iuducing  cause  of  cholera. 

I  have  had  better  success  from  the  use  of  Dr.  Detmer's  remedies,  namely,  tartar 
emetic  and  calomel  (particularly  tartar-emetic),  and  seclusion  of  the  animal,  thaafinom 
any  other.  I  have  administered  it  to  quite  a  number,  and  have  called  the  attention 
of  my  neighbors  to  it,  and  know  of  no  instance  in  which  it  has  been  administered  that 
it  has  not  been  attended  with  beneiicial  results.  I  can  hardly  think  of  anything  that 
has  not  been  recommended  as  a  cure  for  cholera.  1  have  trie<l  dozens  of  so-called  reme- 
dies, sometimes  with  apparent  success,  but  ninety-nine  out  of  one  hundred  of  these,  I 
am  positive,  are  called  remedies  on  no  sufficient  basis  of  extended  experiment.  It  may 
be  so  also  with  tho  above.  So  far  my  expcrienco  and  observation  are  largely  &T<ff- 
able  to  its  efficacy. 

I  feed  in  a  large  wood  lot,  where  there  is  plenty  of  water  and  shelter  from  coM 
winds.  I  throw  com  on  the  ground  by  wagon -loads  for  the  animals  to  run  to  when 
they  wish,  but  never  t^-o  loads  consecutively  at  the  same  place.  I  break  up  the  nests 
occasionally  and  compel  a  change  of  sleeping  quarters.  1  feed^  at  least  once  a  week, 
a  mixture  of  salt  and  wood-ashes.    I  breed  only  from  mature  animals,  prefeiring  Berk- 


appearance  of  thumping  in  its  sides  when  it  breathes,  or  nestling  d 
jhivering  as  if  it  had  a  chill,  1  remove  it  from  tho  lot  as  quickly  as  possiblo  and  feed 
it  from  two  to  foiu*  grains  of  tariar-emetic  in  a  smaU  quantity  of  potato  cooked  with 
•  little  grease  to  tempt  an  appetite.  Whatever,  if  any,  of  these  measures  may  be  the 
?ause,  my  swine  have  Ijoen  measurably  free  from  cholera  during  the  past  four  yean 
^till,  I  recognize  tho  danger  that  it  inay  break  out  among  them  in  a  week,  andahio 
:ho  paradox  that  if  it  were  not  for  tho  losses  by  cholera  there  would  be  no  profit  in 

lOffS. 

[cannot  give  a  reasonable  guess  at  tho  average  duration  of  attacks,  so  wide  if  the 
ariance.    1  think  at  least  sixty  i)er  cent,  of  the  cases  prove  fiital. 
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Mr.  EzEKiEL  HEMSiNaEBy  Bumt  Prairie^  White  coanty,  says : 

All  the  material  drawbacks  we  haye  here  m  stock-raisiog  is  that  among  swine,  known 
as  **  hog-cholera/'  and  firom  this  cause  oar  farmers  have,  to  say  the  least,  been  kept 
down,  and  some  of  them  have  even  lost  their  homes.  We  have  suffered  firom  it  now 
for  seventeen  or  eighteen  years^  it  having  reached  us  in  less  than  twelve  months  after 
it  first  started  in  Ohio.  In  the  first  place,  we  are  convinced  that  it  is  a  contagious 
disease,  as  hogs  very  rarely  take  it  in  any  other  way  than  firom  contact  with  diseased 
animals.  I  live  in  a  hog-raising  district,  and  for  twelve  years  past  this  has  been  the 
universal  belief  of  our  farmers.  In  all  this  time,  with  the  closest  observation,  we  have 
not  known  certainly  of  a  case  wliere  hogs  were  kept  in  an  inside  inclosure  where 
others  could  not  reach  them. 

It  is  also  a  well-established  fact  that  hogsiiave  the  disease  but  once.  Though  some 
of  the  herd  may  sometimes  show  signs  of  the  disease,  they  never  take  it  again  under 
any  circumstances.  A  sow  may  pass  through  cholera  when  a  pig.  If  kept  for  a  far- 
rowing sow  she  will  continue  to  bear  her  pigs  in  the  midst  ot  a  dying  herd  until  she 
dies  of  old  ace,  and  never  again  be  afiected  by  the  disease.  What  is  very  strange  and 
unaccountaluo,  is  the  fact  thut  her  pigs,  as  long  as  they  draw  nourishment  from  the 
mother,  will  not  take  the  cholera,  but  as  soon  as  they  are  weaned  they  take  it  as  others 
do. 

The  disease  usuaUy  sweeps  over  our  country  once  each  year.  Sometimes  two  years 
may  intervene,  but  such  a  rest  we  have  never  had  more  than  once  or  twice.  It  gener- 
ally reappears  about  eight  or  ten  months  from  the  time  of  its  previous  appearance, 
iust  as  measles  and  whooping-cough  in  the  human  family  periomcaUy  reappear.  We 
hear  of  the  disease  as  cxistmg  at  some  distant  x)oint,  and  watch  its  progress.  It 
ffraduaUy  approaches  until  it  reaches  our  next  neighbor.  If  wo  can  now  succeed  in 
keeping  our  hogs  and  pigs  in  an  inside  inclosure,  at  some  distance  from  the  infected 
ones,  they  will  remain  s^e ;  but  if  they  are  allowed  to  smell  of  a  sick  hog  through  the 
fence  they  invariably  take  the  disease,  which  makes  its  appearance  in  eight  or  nine 
days  after  being  exposed  to  it. 

The  first  symptom  of  the  disease  is  a  short,  quick  cough  when  disturbed,  and  an 
inclination  to  lie  in  bed.  Some  will  be  severely  purged  and  others  will  vomit,  while 
some  will  do  both.  These  symptoms  are  followed  bv  high  fever,  unusual  thirst,  and  a 
high,  purplish  discoloration  of  the  ears,  belly,  and  flank.  The  duration  of  the  attack 
greatly  varies.  Some  die  within  ten  minutes  after  the  first  decided  symptoms  mani- 
fest themselves,  whilf)  others  may  linger  a  month  and  then  die.  The  fatality  of  the 
disease  also  varies.  Some  herds  may  escai)e  with  a  loss  of  25  per  cent.,  while  others 
may  be  decimated  to  the  extent  of  90  per  cent.  It  is  not  uncommon  to  hear  of  the  loss 
of  all  in  small,  well-kept  herds.  The  average  loss  is  about  50  per  cent,  of  i^  hogs 
attacked. 

As  to  Clares,  we  have  found  none.  The  most  suocessful  treatment  we  bave  ever  found 
is  to  keep  them  away  from  water  and  sheltered  from  snow  and  rain.  It  matters  not 
how  hot  the  weather  may  be,  they  should  have  no  water  either  to  drink  or  wallow  in. 
If  they  have  grass  or  clover  to  feed  on,  give  them  nothing  else.  It  is  better  for  them 
to  have  nothing  at  all  for  the  first  week  than  to  feed  them  on  corn.  They  shoiQd  not 
be  crowded,  and  if  daily  changed  from  field  to  field,  so  much  the  better. 

The  majority  of  writers  on  nog-cholera  seem  to  know  but  little  about  the  disease 
which  bears  with  such  crushing  weight  on  this  and  similarly  situated  districts.  It  is 
claimed  by  almost  all  of  them  that  it  is  the  neglect  of  proper  sanitary  conditions ;  but 
when  the  disease  prevails,  it  is  a  well-known  tact  that  among  the  best-fed  and  best- 
grown  hogs  the  fatality  is  three  or  four  fold  that  which  attends  hard-favored,  poor 
shrimps  that  are  but  half  fed  and  never  properly  cared  for.  We  all  agree  that  un- 
healthy food  and  foul  bedding  engenders  disease  among  swine,  but  that  has  no  relation 
to  oiu"  Western  hog-cholera. 

In  all  older-settled  parts  of  our  country,  hogs  are  restrained  fi^m  running  at  large. 
This  is  the  practice  in  the  prairie  counties  of  Central  Illinois,  where  the  disease  is  not 
known ;  but  even  in  this  section  of  the  State  there  are  some  farmers  who  shut  their 
hogs  up  in  the  bam-lot,  where  they  are  compelled  to  bed  in  the  manure  heap,  and 
where  they  soon  sicken  and  die  of  tilth.  Those  who  raise  hogs  successfully  keep  tbem 
on  clover  in  summer  ;  and  if  they  have  the  range  of  the  whole  field  for  choice  of  bed- 
ding and  of  cover,  they  will  bed  in  a  clean  place.  We  think  we  have  learned  by  ex- 
j/erience  that  there  is  no  more  healthy  diet  than  clover  for  hogs,  yet  it  is  not  imcom- 
mon  for  75  per  cent,  of  those  so  kept  to  die  in  the  clover-field. 

Some  persons  urge  as  an  argiuuent  against  the  theory  of  contagion  that  the  disease 
must  have  a  start  somewhere.    Wo  know  it  has  a  start ;  but  where  and  for  what  pur- 

r>se,  we  are  ignorant.  Isolation  sometimes  prevents  its  appearance,  but  not  always, 
have  practiced  this  plan,  and  sometimes  have  succeeded  in  preventing  the  appearance 
of  the  disease ;  but  at  other  times  I  have  failed,  and  have  lost  hogs  to  the  amount  of 
$1,000  at  one  visitation. 

Since  cholera  has  proved  so  fatal  among  hogs,  every  sick  or  dead  hog  is  charged  to 
the  account  of  this  disease.  Even  scientific  investigators  have  greatly  erred  iu  mi^ 
taking  manure-befouled  sick  hogs  for  cholera  cases. 
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Mr.  W.  O.  MiLLABDy  Galeta^  Whitesides  county j  says : 

About  ono  year  Af^o  the  secretary  of  the  Stato  Board  of  Agriculture  of  thia  8tw 
sent  mo  a  bluuk  to  till  out  in  regard  to  the  so-called  hpg-cholera,  which  was  then,  u 
now,  very  dcdtnictive  to  all  classes  of  swine.  I  made  out  a  report^  aud  it  wa«  publialxd 
in  connection  witli  a  uuml>cr  of  others  irom  difterfcut  parts  of  the  State.  When  I  made 
that  rei)ort  I  had  never  liccn  ^i8ited  with  the  disease,  and  consequently  was  miableM 
give  as  accurate  a  diagnosis  as  I  niay  he  able  to  give  you.  The  disease  tirst  made  in 
appearance  in  this  locality  in  Au^ist,  IdTti.  But  little  attention  was  paid  to  it  at 
iii*st,  ]>erhap8  because  wo  thought  it  would  not  spn^ad.  But  we  were  soon  oouviDOtd 
that  jiothing  had  ovej  passed  through  the  countiy  that  was  so  serious  as  this,  k 
made  its  appearance  in  my  herd  about  the  1st  of  Juno  last,  cveutually  almost  auuihi* 
latlng  them.  When  it  fii'st  appeared  I  hsul  two  hundi'e<l  aud  seven  very  fine  animab 
of  the  best  English  Berkshire  breed.  Tliirty  days  afr-er  I  had  but  seventeen  kft,  mr 
loss  l>cing  one  hundred  aud  ninety.  While  i)erhaps  I  may  be  considered  one  of  m 
largest  swiue-growerH,  yet  my  loss  was  no  grt^ater  in  proportion  than  it  was  in  the 
smaller  bonis. 

The  farmers  all  over  this  Western  country  are  to-day  being  visited  with  the  woi« 
scourgu  that  has  ever  made  its  appearance.  In  this  Bi<ition  they  are  losing  from 
tw(;nty-five  to  one  hundred  and  filty  u<'ad  of  swine  each.  As  to  the  nature  of  tnedii- 
easo,  I  think  it  a  typhoid  fever,  and  it  is  so  called  by  almost  every  one  who  has  made 
an  investigation.  The  lii-st  wo  discover  wrong  with  the  ho;^  is  its  refusal  to  eat;  aad 
it  acts,  !is  wo  tt^rm  it,  dumi>iHh.  It  either  has  a  diarrhea  or  ui  costive.  Its  excremeotii 
are  very  offensive.  Very  many  are  taken  with  vomiting,  while  some  are  affected  wiili 
bleeding  at  the  nose.  They  seem  to  be  thirsty  and  have  a  desire  to  lie  in  water  a  la^ 
))ortion  of  the  time.  Their  eyes  are  red,  and  white  matter  stands  in  the  ooraeiaof 
them,  while  many  of  them  have  a  w^hite  mattery  discharge  from  the  nose.  Thej 
usually  live  some  two  or  three  weeks  after  the  tirst  symptons  are  observable.  I  haie 
seen  many  of  them  where  the  fever  had  either  settled  in  the  head,  eyes,  nose,  or  1^ 
and  in  such  ca.ses  some  would  become  blind  and  others  deaf.  We  have  every  leawn 
to  regard  the  disease  as  contagious,  and  I  believe  a  prevention  better  than  a  can.  A 
fow  no"s  recover  from  the  disease,  but  a  larg^e  majority  die.  We  have  done  eveiyihuDz 
wo  could  to  ellect  a  cure,  but  so  far  evorythmg  we  have  tried  has  proTed  afiuIureTl 
hardly  think  it  necessary'  to  say  what  wo  have  given,  yet  it  will  do  no  harm.  We  hare 
given  arsenic,  nux-vomica,  calomel,  salts,  soda,  concentrated  lye,  and  Dr.  Henick'i 
German  Hog-Cure.    Bleeding  has  also  been  tried. 

When  my  hogs  were  taken  they  were  on  grass,  on  a  lot  of  sevent-v  acres,  well  watered 
with  pure  spring  water,  and  had  no  grain.  Others  that  were  sick  Kad  grain  and  grais 
with  good  spring  water.  8till  others  had  grain  and  slo^  from  the  boose  and  no  gam 
or  water.  But  all  wero  sick.  My  land  is  roUing  prairie,  with  no  standing  wst«ror 
low  places  on  the  farm.  The  farmers  generally  are  well  off  and  toke  good  can  <i 
their  stock,  and  the  majority  have  them  sheltered  in  bad  weather. 

INDIANA. 

Mr.  JoiiN  K.  Bevis,  Taylorville,  BairUiolomew  county,  says: 

I  will  give  you  my  own  experience  with  the  hog-cholera,  as  it  is  called.  It  fiist 
made  its  appearance  on  my  farm  in  Sept^imber,  lti57,  when  I  lost  siztnrhead.  I  ex- 
amined quite  a  number,  and  found  them  all  spotted  on  the  belly,  and  the  throat  fiill 
of  clotted  blood.  It  appeared  again  on  my  farm  in  June,  1875,  when  1  lost  ninety 
head.  The  disease  worked  different  troui  its  course  in  1857.  Some  would  lose  their 
appetite  and  dwindle  away  to  mere  skeletons  before  deatli  ensued,  while  othen  would 
die  in  a  lew  hours ;  some  would  squciil  as  if  in  great  pain,  and  would  soon  die;  othexs, 
again,  would  take  njiasms,  which  would  last  for  some  days,  and  then  die.  I  used  cop- 
jjcras,  sulidiur,  madder,  turiK'Utine,  antimony,  coal-oil,  in  fact  all  the  remcuiesthat  I 
;ould  hear  of,  but  without  eliVct ;  at  least,  all  that  I  doctored  died. 

l{eeeiit]y,  1  have  couio  to  the  ccmilusiou  that  the  rooter  on  the  nose  was  put  t^)e^ef« 
a  purpose,  and  have  not  rung  or  cut  the  nose  of  any  swine  since.  I  have  noreavn  to 
'complain,  as  my  liogs  havtJ  since-  d<me  well. 

]Mr.  G.  W.  Baldock,  Chailestowii,  Clai*kc  couuty,  says : 

The  disease  known  here  as  hog-cholera  seems  to  prevjiil  all  over  the  hog-growing 
country.  It  prevails  as  an  epidemic  in  this  neighborhood  and  county.  Mr.  David  Lntz 
.'cceiit  iy  lost  one  hundred  and  twenty-three  head ;  Mr.  Isaac  Koons,  two  hundred  head; 

Mr. 


fectmg 

>n)  erroneously  classed  under  one  head — ^hat  of  cholera.    My  hogs  were  aflflicted  with 
>at  1  conhidered  a  lung  disease,  the  symptoms  of  which  were  about  M  f6Uom:  IIm 
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animal  became  very  stupid,  and  lost  its  desire  for  fi)od«  It  woold  mince  slightly  of  its 
food,  but  would  swallow  but  very  little.  Some  of  them  wotild  cough  a  great  deal  and 
others  but  little,  while  still  a  few  others  would  not  couch  at  alL  Although  the  cough- 
ing showed  the  presence  of  disease,  I  did  not  consider  it  one  of  the  leading  symptoms. 
Aner  the  disease  becomes  fully  developed  they  become  constipated,  and  the  leces  hard 
and  very  offensive.  They  ucst  around  and  seem  to  want  to  sleep  all  the  time ;  eat 
nothing  and  soon  die.  Thei*e  is  no  known  specific  remedy  for  this  disease,  be  it  what 
it  may.  As  a  remedy  I  tried  sulphur  and  copperas,  wood-ashes,  and  soft  soap.  These 
things  seemed  to  give  the  well  nogs  a  fine  appetite.  I  gave  one  shoat  a  half  pint  of 
castor  oil,  which  purged  it  freely  and  it  recovered.  As  soon  as  I  commenced  feeding 
the  above  ingredients  I  had  no  more  sick  hogs.  Perhaps  some  of  them  may  prove  a 
preventive,  but  I  am  sure  neither  of  them  can  be  regarded  as  a  remedy. 

Mr.  James  Febguson,  Ashborough,  Clay  county^  says: 

For  fifteen  years,  at  intervals^  what  is  known  as  hog-cholera  has  been  very  destruc- 
tive among  this  class  of  farm  animals  here.  Personally  I  have  had  but  little  experience 
with  it.  In  some  the  symptoms  are  refusal  of  food,  stupor,  apparently  nearly  deaf  and 
blind,  constipation,  and  death  within  from  one  to  ^ye  days.  Others  have  vomiting 
and  lax  evacuations,  of  which  seven-tenths  die  soon. 

Of  the  cause  of  the  disease  I  know  nothing  certain,  nor  have  I  heard  a  rational  theory 
from  our  farmers.  Various  drugs  are  administered  as  long  as  the  hog  survives  the 
disease  and  the  doctoring.    I  know  of  no  reliable  remedy. 

Apparently  it  is  safe  to  assume  that  worms,  and,  possibly,  other  parasites  on  the 
dicestive  organs  are  the  cause  of  most  hogc  diseases.  Hogs  that  have  nequent  doses  of 
sulphur,  copi>era8,  turpentine,  and  arsenic,  with  free  access  to  wood-ashes  and  char- 
coal, are  usually  healthy,  and  almost  exempt  from  cholera. 

Mr.  Samuel  Wabmoth,  Princeton,  Gibson  county,  says : 

The  only  animals  affected  with  diseases  in  this  county  this  year,  or  for  several  years 
past,  are  the  hogs.  The  disease  is  known  as  cholera,  and  has  this  year  carried  off  at 
least  one-half  the  hogs  in  the  county.  Young  pigs  are  generally  the  first  to  be  attacked, 
and  very  often  they  all  die.  Then  it  attacks  the  older  hogs,  and,  as  a  rule,  half  of  them 
die— sometimes  more  and  sometimes  less. 

The  disease  does  not  act  the  same  in  every  case.  Some  of  them  are  severely  pureed 
and  lose  their  appetites  and  refuse  to  eat.  Some  die  suddenlv,  while  others  will  Sve 
for  weeks  moping  about  without  eating  anything.  Some  of  them  will  lose  a  portion 
of  their  flesh,  wmch  falls  off  the  bones  while  they  are  yet  alive. 

Farmers  have  different  ways  of  treating  the  disease,  but  I  believe  there  is  no  cure 
after  the  malady  has  passed  a  certain  stage.  I  think  it  is  brought  on  by  worms,  and 
therefore,  if  the  worms  could  be  kept  out  of  the  hogs  they  would  not  be  liable  to  the 
disease.  Salt  and  hickory  ashes,  with  sulphur  and  oopi>eras,  will  be  found  good  pre- 
ventives. Any  one  who  will  find  a  sure  cure  or  preventive  will  deserve  the  thanks  of 
the  American  people. 

IVIr.  H.  Shtjgabt,  Marion,  Grant  county,  says : 

There  is  a  very  destructive  disease  among  hogs  here,  called  cholera,  but  in  mjr  opin- 
ion it  is  lung-fever.  No  remedy  has  been  discovered  that  I  am  aware  of.  It  is  said 
that  hogs  do  best,  and  are  less  liable  to  be  attacked  by  the  disease,  that  have  clear, 
running  water  to  drink,  and  are  kept  fh>m  a  mud- wallow.  This  is  a  mistake,  as  more 
hogs  die  from  the  disease  that  are  kept  along  water-courses  than  amoug  those  that  are 
kept  at  a  distance  from  creeks. 

llklr.  John  Ken'dall,  Amo,  Hendricks  county,  says : 

The  only  disease  prevailin,^  here  among  any  class  of  farm-aniiuals  is  that  affecting 
swine.  A  diagnosis  of  the  disease  as  a  iiile,  seems  to  be  about  as  follows:  First,  the 
existence  of  a  diy  cough  for  weeks  before  any  dangerous  symptoms  are  manifested: 
second,  refusal  to  eat,  and  a  disposition  of  the  animal  to  lie  down  with  its  feet  imdei* 
its  body;  third,  excessive  purging  in  many  oases,  the  excrements  frequently  being 
black ;  Vourth,  constipation.  In  cases  where  the  urine  is  very  yellow,  or  where  bleed- 
ing at  the  nose  occurs,  death  soon  follows.  Many  will  linger  a  long  time  after  tboy 
have  lost  all  disposition  to  eat;  others  will  die  within  a  very  few  days.  The  mortality 
is  greatest  among  pigs.    Where  older  hogs  are  attacked  from  10  to  25  per  cent,  recover. 

Every  hog  that  dies  in  this  section  of  country  is  said  to  have  died  of  cholera.  On 
examination  dead  ones  were  foimd  to  contain  worms  in  the  intestines.  No  satisfactory 
remedy  has  been  found,  notwithstanding  the  many  "patents"  and  "sure  cures." 

The  disease  pi*evails  more  extensively  during  July,  August,  and  September,  and 
dimiiiisbes  as  frost  and  cold  weather  approach.  A  lot  of  my  pigs  were  affected  with  a 
cough,  as  before  stated,  but  about  the  first  of  September  I  had  a  valuable  horse  die.  I 
cut  the  carcass  open,  salted,  and  allowed  the  pigs  to  devour  it.  Soon  after  they  com- 
menced feeding  on  it  the  cough  disappeared,  and  the  pies  have  since  been  apparently 
healthy.    Whether  this  was  due  to  the  fresh  meat  and  change  of  diet,,  I  cannot  say,. 
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Mr.  W.  W.  Barnes,  Howard,  Howard  connty,  says : 

If  there  is  any  disease  prevailing  among  farm  animals  in  this  countv,  except  amoei; 
hogs,  it  has  not  come  to  ra^  knowledge.  The  so-callod  liog-cholcra  liafl,  for  the  lut 
year,  prevailed  to  an  alarming  extent.  In  some  cases  tbo  losses  have  been  bo  gnat 
'W'here  largo  herds  were  held  as  to  canso  financial  ruin.  At  this  time  a  general  feeling 
prevails  against  risking  capital  in  this  important  staple. 

The  term  cholera  is  generally  used  to  designate  the  disease,  but  I  doubt  if  acaseof 
genuine  cholera  has  occurred.  In  some  localities  a  disease  known  as  quinsy  haspff* 
vailed — swelling  of  throat  and  jaws,  attended  with  high  iuflanunation.  No  remedy  is 
known.  In  somo  cases  the  kniic  was  used  in  laying  open  the  parts  affected;  botdte 
recoveries  were  not  as  hiph  as  10  per  cent. 

F^eumouia,  or  congestion  of  the  lungs,  is,  I  think,  the  real  disease.  After  the  boa 
lose  their  appetites  and  refuse  to  eat  they  live  from  twelve  to  forty-eight  hoozs.  Detm, 
when  it  comes,  is  instantaneous.  The  animals  fall  dead  in  the  paths  in  which  ther 
travel,  or  die  in  the  beds  in  which  they  sleep.  Where  they  fall  iu  snow  there  is  not  i 
sign  of  a  struggle.  They  are  always  found  on  their  bellies,  as  though  their  walk  hid 
been  instantaneously  arrested.    All  remedies  seem  worthless. 

Mr.  J.  R.  HoLSTON,  Anderson,  Madison  county,  says: 

During  the  past  eighteen  months  we  have  had  a  fearful  epidemic  among  our  hogs, 
called  cholera.  It  has  been  very  fatal,  and  last  year  carried  off  at  least  fonr^fifihscf 
all  the  hogs  of  the  county.  Some  think  the  losses  were  even  greater  than  this,  bat  to 
be  on  the  safe  side  I  put  the  figures  at  four-fiftlis.  For  ten  years  past  the  farmenof 
this  coimty  have  Ijccu  raising  for  market  from  25,000  to  30,000  head  of  hogs,  andifaiP 
ing  the  last  eighteen  mouths  they  have  lost  by  this  disease  in  this  class  of  aninnb 
alone,  in  actual  cash  value,  from  S«$()0,000  to  $400,000.  These  figures  are  large,  bol 
they  are  below  the  aggrecato  estimate  of  some  of  our  stock-raisers.  In  the  yean  1875 
and  1876  wo  had  partial  failures  of  the  wheat  crop;  so  daring  the  two  veari,  vilh 
these  various  causes,  wo  have  had  a  signal  financial  failure,  and  it  will  take  at  kist 
four  or  live  years,  with  such  crops  us  we  have  this  season,  to  catch  up  again. 

The  symptoms  of  this  so-called  hog-cholera  are  varied  and  complex,  so  much  so, 
indeed,  as  to  render  it  ver^'  difiicult  to  arrive  at  any  definite  iM>ncliision.  The  fixst 
symptom  among  young  hogs  or  slioats  is  a  cough,  accompanied  by  a  kind  of  heavini; 
or  thumping  iu  their  llauks.  This  continues  for  a  few  hoimi  or  a  (lay  or  two,  when  the 
animal  dies.  Some  mope  aix)und,  lie  in  the  shade,  and  refuse  to  eat-.  Those  affected  in 
this  way  live  anywhere  from  two  hours  up  to  three  or  four  days.  Some  bleed  at  the 
nose,  somo  are  constipated,  while  others  &to  laxative.  The  last-named  sjinptam  is 
rare,  and  hogs  thus  afl'ected  generally  get  well. 

There  are  nimibers  of  so-called  remedies  and  preventives,  but  all  have  provted  abn- 
tive.  Soft-soap,  calomel,  black  antimony,  coal-oil,  dog-fennel  tea^  sulphur,  sulphate  of 
iron,  ^c,  have  all  been  used,  but  without  effect.    No  sx^ecific  remedy  or  prevaitiT« 


Dr.  John  Kennedy,  Paragon,  Morgan  county,  says : 

Uogs  being  our  staple  production,  I  shall  treat  of  the  various  diseases  afiecting this 
animal,  all  of  whieh  are  called  cholera.  In  my  opinion  there  are  three  distinct  dii* 
rases,  viz.,  lung  fever  (pneuuionia),  erysijwlas,  which  may  affect  any  one  onin  <v 
the  entire  organization  of  the  animal,  and  enteritis  or  cuterio  fever,  a  HiapgjMi  gnnilar 
to  hospital  or  camp  or  typhus  fever  iu  the  himian  system. 

The  fonner  is  mainly  brought  on  by  cx]X)suro  to  changes  of  weather.  The  two  lit- 
ter are  epizootic  and  contagious,  and  so  closely  resemble  each  other  that  I  diall  not 
attempt  a  distinction,  as  they  arc  (juite  generally  considered  the  same  disease.  IshsJl 
simply  give  distinctive  symptoms  sufficient  to  enable  the  ordinary  farmer  to  know 
what  ails  bis  lioirs. 


In  the  colder  seasons  of  the  year,  when  the  hogs  are  inclined  to  pilenp  to  sleep  (not 
being  protect (mI,  as  is  nearly  always  the  case  in  our  vicinity),  it  is  noticed  that  some 


ning,  and  tht-  cou;;li,  which  ajipcai-s  sooner  or  later,  may  bo  accompanied  with  bleMini; 
at  the  nose  and  mouth,  whirh  is  an  evidence  that  the  limgs  are  sorionsly  affected. 
When  this  latter  symptom  api>ears  it  may  bo  taken  as  an  evidence  that  the  animal 
will  soon  Im?>  ready  for  the  dead-hog  man.  The  sjinptoms  invariably  indicate  Img 
fever.  The  ])est  treatment  is  to  at  once  separate  the  weU  from  the  sick  ones,  and  if 
possible  provide  sludttr  and  proteetion  for  all.  If  you  have  too  many  in  the  hod  take 
out  those  that  are  i)ositively  healthy  and  put  them' on  the  market,  and  thereby  rednce 
the  number  until  you  can  all'ord  shelter  and  protection  for  the  xcmai^Ader.    A  cheap 
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r  and  protection  may  be  oonBtrooted  by  boarding  solid  your  fence  so  as  to  shield 

from  tne  chilling  effects  of  the  northwest  win^.    Make  a  cover  slanting  from 

p  inward,  and  throw  in  stalks  and  hnsks  for  bedding.    Fnrther  on  I  shall  give 

TAm  for  a  bam,  such  as  every  hog  raiser  shonld  have. 

xt  thing  in  the  general  treatment  of  the  disease  is  to  cease  feeding  everything 

„     '*T>  ]     de  from  com  meaL 
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b  added  to  make 
shonld  not  have 
oftener  ^^Ji  three  times  a 
I  would  give  from  one  to  two 
Df  water  frt>m  pine  tar,  add-  j 
'0  to  ten  grains  of  nitiate  of  ^ 
I  to  the  pint.    During  the  ^ 
stages  of  the  disease  and  in 
Lescence,  which  will    take 
within  frt>m  five  to  seven 
I  would  use  chlorate  instead 
tzate  of  potash.    With  this 
)  treatment  more  hogs  will  be  i| 
than  in  any  other  way  that  « 
a  known  tried.    If  thought  S 
r,  however,  a  small  amount 
>peras  may  be  given  during 
Lescence,  say  from   two  to 
rains  to  the  hog  three  times 
in  their  swill  or  slop.    As  a 
itive  for  those  not  affected,  j 
ig  is  better  than  the  tar- water  1^ 

with   chlorate   of  potash.  ^ 
Lisinfectant  copperas  water, 
urcoal  and  wood  ashes,  may 
d.    Carbolic  acid,  if  not  con- 
d  too  costly,  may  also  be  used 
proportionof  one-half  ounce  1^ 
[uart  of  water.    With  this  '» 
3ds  should  be  sprinkled  two  £ 
ie  times  a  week,  using  a  com- 
prinkler  or  a  wisp  of  straw, 
cases  of  erysipelas  the  hog 
ppear  indisposed  and  rather 

At  first  its  bowels  are  some- 
constipated  and  its  feces  dry 
ird.  Within  a  few  days  diar- 
though  not  always  a  symp- 
lay  be  noticed;  redorblmsn- 
ots  will  appear  on  the  skin ; 
ng  will  set  in,  and,  if  the 
oes  not  soon  die,  the  hair  will 
to  fall  off,  and  the  skin,  in 
cases,  will  become  surfeited 
ren  crack  open..  The  animal 
bus  linger  along  for  thirty  or 
iays,  and  sometimes  recover 
t  has  been  given  over  to  die. 
lisease  is  liable  to  affect  the 
organs,  and  when  it  does  it 
&  rapid  course,  proving  fatal 
w  days  or  resultmg  favorably 
comparatively  £ort  time, 
iistinguishing  symptoms  in 
ad  enteric  fever  or  inflamma- 
f  the  bowels  are^  instead  of 
d  spots  on  the  skm,  an  emp- 
of  red  specks  appear,  and 
ing  and  diarrhea  are  gener- 
resent  within  a  very  few  days 
the  attach.  If  not  properly 
d  it  is  equally  fatal  with  the  others.  As  in  other  cases,  I  would  advise  sep«ra- 
f  the  sick  from  the  well  ones,  and,  in  cold  weather,  shelter  and  protection,  also 
ring  like  rules  as  to  feed  ana  water,  using  tar-water  with  carbolic  acid.    One 
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ounce  of  the  latter  to  a  barrel  of  water,  and  one  gallon  of  the  water  to  each  hof;  pe 
day  in  addition  to  three  quarts  of  oom-meal  thin  gruel  to  each  hog,  will  bo  found  tlte 
best  treatment.  For  those  that  have  diarrhea,  one-half  teaspoonml  of  mariat«  rirn- 
ture  of  iron  may  bo  given  three  times  a  day.  A  small  amoiuit  of  carbolic  acid  fortlH 
well  ones  may  also  be  given.  I  cannot  give  the  proportion  of  hogs  cmed  by  the  ubore 
coui*sc  of  trcutmenty  but  so  far  as  tried  it  has  proved  very  effoctnaL  To  be  hcalrhy. 
hogs  should  have  a  fair  degree  of  cli^anliness,  and  where  they  do  not  have  acceu  to 
nmniog  water,  the  i)ools  wlicro  thoy  wallow  should  be  disinfected  once  a  week  bytlit 
application  of  either  lime,  woo<l-a8he8,  or  co])peras. 

Herewith  1  give  a  diagiam  of  a  bam  owned  by  Mr.  Jesae  Lockhart,  of  Niantic.  d. 
wliieh  he  ereeted  for  the  protection  of  his  hogs.  Two  years  ago  this  f^tlemao  i> 
foniied  mc  that  he  had  been  using  this  bam  for  three  years,  and  that  during  that  tin. 
notwithstanding  ho  had  liaudled  several  thousand  hogs  yearly,  he  had  not  lost ou 
from  the.  so-called  hog-cholera. 

The  ftu'egoing  d(?si(;u  comprises  two  cribs  with  a  drive-way  and  scales  betvm. 
making  a  main  building  forty  feet  S(xnaro  and  foiuleen  feet  hign,  with  gables  at  neli 
end  of  the  drive- way.  The  pens  attached  and  contiguous  thereto  are  covered  at  ript 
angles  with  iho  cribs  ;  these  pens — six  side  by  sido,  or  twelve  in  all — extend  the  build- 
ing one  hundred  and  five  feet,  which,  added  to  tho  other  apartments,  makes  the  tnmn 
building  cover  a  space  of  145x40  feet.  The  pens,  which  are  about  six  feet  in  hci^ 
have  windows  to  each,  with  shnttera,  and  may  be  closed  tight  or  ventilated  at  vilL 
Tho  iuner  walls  of  tho  x)ens  aro  four  foot  high,  and  the  aisle  and  doors  five  ieet  vide. 
The  doors  open  in  opposite  directions,  and  when  one  is  opened  it  closes  the  aule.io 
that  hogs  can  bo  changed  from  one  pen  to  another  by  simpl^  openiog  two  doon.  Each 
pen  is  provided  with  a  trough,  and  near  the  center  is  a  force-pump,  supplied  with t 
rubber  hoso  long  enough  to  reach  to  any  part  of  the  pens.  With  this  apparstiu,  Mr. 
Lockhart  informed  me,  he  thoroughly  cleaned  his  i>ens  once  a  week.  The  cols  in 
scooped  up  and  taken  out  daily,  with  all  other  refuse  matter,  and  dumped  oat  to  the 
stock-hogs,  which  are  fe<l  in  adjoining  lots,  each  lot  containing  foorteen  acres.  One 
of  these  lots  is  planted  to  soft  maples  and  the  other  to  black-walnut  treesy  the  tieei 
now  being  about  seven  years  old. 

Mr.  W.  W.  Wood  YARD,  Momstown,  Shelby  comity^  si^s : 

We  have  no  disease  affecting  farm-animals  in  our  locality,  except  cholera  usmi; 
hogs,  or  a  disease  making  its  appearance  in  many  different  ronns,  called  cholen.  la 
some  cases  tho  pig,  when  quite  young,  will  become  affected  about  the  eyes,  anil  par 
tial  or  total  blindness  will  follow  in  a  few  days.  A  high  stat«  of  inflammation  alwiit 
the  mouth  and  throat  next  makes  its  appearance.  Perhaps  90  per  cent,  of  sach  caM 
will  prove  fatal  in  from  six  to  ten  days. 

In  other  cases  the  hog,  at  a  greater  age,  will  first  show  signs  of  inflammation  abnat 
tho  cars  and  neck,  tho  ears  becoming  sore,  with  a  yellowish  mucus  making  its  appear- 
ance about  the  root  of  the  ear.  Very  few  of  those  attacked  in  this  manner  recoTrr. 
Some  will  simply  show  a  sleepy,  sluggish  appearance,  refuse  to  eat,  and  usually  di^ia 
from  twelve  to  twenty-four  hours. 

Many  remedies  have  been  used,  but  the  best  informed  men  will  sav,  almost  imani- 
mously,  without  the  least  benefit  whatever.  The  disease  is  prevailuiff  to  a  fearful 
ext-ent  in  some  localities  at  this  time.  The  president  of  the  First  National  Dank  at 
Kushville,  Ind.,  who  has  large  opportunities  of  knowing,  says  that  fiush  Connty  alow 
will  lose  SoOOjOOO  by  this  disease  the  present  year.  Our  own  county  will  perhaps  b* 
equally  as  heavy  a  loser. 

Mr.  A.  H.  IVIcCoY,  Gentryville,  Si>encer  countyy  says : 

In  answer  to  your  inq^uiries  I  shall  only  notice  the  diseases  affiecting  hogs.  I  hnr? 
been  a  breeder  of  hogs  lor  forty  years,  and  during  that  time  have  never  known  :ir.y 
disease  among  swiu<^  ko  fatal  as  cholera.  This  county  loses  from  ten  to  twenty  thon- 
sand  dollars  per  aunuiii  by  the  disease.  As  I  have  been  a  breeder  of  fine  pigs  fur  muff 
than  twenty  years,  1  have  been  unusually  interested  in  the  diseases  of  swme,  and  haw 
JDeeu  able  to  guard  against  every  other  disease  but  cholera.  Mange  is  seneraUy  en- 
^fendered  by  lilthy  quartere;  thumps  by  general  debility,  mostly  for  lacK  of  heihhy 
ieed  ;  luit  cholera,  beyond  reasonable  doubt,  is  a  contagion,  and  is  carried  firom  heni to 
herd  by  hogs  aU'wted  witli  tho  disease.  Near  twentv-five  years  ago,  when  the  cholfB 
iii*Kt  made  its  appearance  in  our  county,  1  discoven*d  it  was  nearing  my  neighborhool 
and  as  it  was  very  fatal,  and  fearing  it  was  contagious,  I  fenced  about  six  acres  in  on 
the  inside  of  my  iarni,  some  eighty  or  one  hundred  yards  from  any  ontside  fencing- 
The  result  was,  [  did  not  lose  any  of  my  thirty-five  head,  though  my  nearest  neighbon 
ost  from  one-half  to  about  all  their  hogs.  Since  that  time  my  observation  and  experi* 
t-net?  have  been  the  same. 

Lust  winter  I  lost  over  twenty  head  of  fine  Berkshire  hogs  and  pigs*  caused  by* 
gang  of  hogs  atfected  with  cholera  being  driven  into  my  immediate  nS^borbood  lor 
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the  purpose  of  feeding  on  the  masty  which  was  abundant.    The  symptomsy  Sto,,  are  as 
follows : 

1.  A  con^h  which  lasts  two  or  throe  days^  and  a  strolling,  restless  disposition. 

2.  Vomiting,  which  generally  lasts  about  a  day ;  hog  very  sick. 

3.  Purging,  generally,  but  not  invariably,  lasts  two  or  three  days. 

4.  After  the  purging  ceases,  if  the  hog  is  likely  to  recover  it  will  generally  eat  a  lit- 
tle ;  but  those  that  ultimatolv  die  seldom  eat  anything  after  the  vomiting  sets  in. 
Those  that  die  usually  do  so  within  from  forty-eight  hours  to  ton  days. 

5.  After  vomiting  sets  in  the  hog  has  a  high  inward  fever,  accompanied  with 
chilly  sensations,  a  symptom  I  discovered  by  obsers'ation.  Snow  was  on  the  ground 
last  winter,  and  it  was  very  cold  at  the  time  my  hogs  were  dpng  with  the  cholera. 
Very  often  they  would  leave  their  bods  for  the  purpose  of  eating  snow,  which  they 
woilld  continue  for  a  long  time,  though  they  had  plenty  of  water ;  then  they  would 
pile  together  and  shiver,  which  they  will  do  even  in  wium  weather  if  they  have  the 
cholera. 

As  to  remedies,  I  have  tried  a  number  of  the  most  popular  ones  without  any  favor- 
Able  results ;  indeed,  I  am  satisfied  there  is  no  cure.  The  best  preventive  beyond  all 
doubt  is  the  feucing-in  system — let  no  hogs  run  at  large.  The  next  is  the  scattering 
system — have  but  few  together.  Farmers  lose  on  an  average  about  one-half  the  num- 
ber of  their  hogs  whenever  the  disease  gets  into  a  large  herd. 

Mr.  Perry  K,  Colton,  Moorefield,  Switzerland  county,  says : 

The  only  disease  prevailing  here  among  farm-&imals  is  that  among  hogs,  and  known 
as  choleni.  There  lias  never  been  a  case  of  it  in  my  neighborhood,  but  much  of  it  has 
and  does  exist  iu  adjacent  communities.  The  first  symptoms  are  languor,  watering  of 
the  eyes,  dianhea,  in  some  cases  constipation,  and  a  dnr  cough  near  the  close  of  the 
scene.  The  duration  of  the  disease  is  from  one  to  two  days.  The  average  fatality  is 
virtually  all,  for  the  few  that  do  i-ecover  are  afterward  worthless.  No  remedies,  so 
called,  are  used  with  any  success  whatever.  Dissection  after  death  discloses,  in  many 
cases,  the  bowels  much  inflamed.  Often  the  intestines  coutain  large  numbers  of  white 
woniiH,  which  in  some  cases  are  so  knotted  together  as  to  com])letely  obstruct  the 
bowels.  The  lungs  are  generally  found  much  decayed  and  otherwise  aliected.  Soap, 
black  antimony,  wood-ashes,  sulphur,  &c.,  are  given  as  preventives,  but  with  what 
success  would  bo  diflicult  to  determine. 

We  are  of  the  oj)inion  that  the  disease  is  a  blood  poison  somewhat  of  the  character 
of  malaria.  With  us,  where  malarious  diseases  prevail  in  the  human  family,  the  cholera 
is  mostly  found,  and  where  there  is  no  ague  or  other  malarial  disorders  there  is  but 
little  or  no  cholera  among  hogs. 

Mr,  G.  H.  Lucas,  State  Line  City,  Warren  county,  says : 

A  i>revaleiit  aud  fatal  disease  among  hogs  in  this  locality  is  known  as  cholera.  The 
first  symptoms  are  running  olF  at  the  bowels,  which  is  generally  accompanied  by  a 
hacking  cough.  The  animal  becomes  stupid  and  refuses  to  eat.  As  the  disease  pro- 
gresstis  it  becomes  very  ])oor  and  emaciated,  and  stands  around  with  its  body  drawn 
up  as  if  in  pain.  The  disease  usually  proves  fatal  in  from  one  to  four  days.  The 
following  remedy  for  the  disease  has  been  used  with  moderate  success  in  this  neigh- 
borhood, viz : 

One  pound  each  of  sulphur  and  madder,  one-half  jwund  of  saltpeter,  one-fourth 
pound  of  antimony,  and  one  ounce  of  asafetida.  This  should  be  mixed  with  a  pail- 
ful of  slop  or  milk,  and  three  tablcspoonfuls  given  onco  a  da  v. 

I  am  satisfied  the  disease  is  contagious,  aud  all  infected  hogs  should  bo  removed 
from  the  well  ones,  and  those  that  die  should  either  be  burned  or  buried  very  deoj)  in 
the  ground. 

]Mr.  Lewis  J.  Eeyman,  Salem,  Washington  county,  says : 

We  Ikvvo  no  pri'vailing  disease  among  farm-stock  in  this  county,  except  ho^  and 
chicken  cholera,  which  has  prevailed  for  quite  a  number  of  yeai"s,  aud  is  ju'cvailmg  to 
some  extent  at  this  time.  Two  years  ago  this  fall  1  turned  thirty-five  hogs  of  my 
own  raising  in  a  corn-field,  aud  they  fattened  very  fast  for  about  three  weeks.  About 
this  time  I  bought  twelve  head  that  wei*e  raised  on  low,  wet,  river-bottom  laud,  about 
twelve  miles  from  mv  own  laud.  In  a  few  days  some  of  them  were  attacked  with 
cholera,  and  two  diei\.  In  a  few  more  days  those  of  my  own  raising  took  the  disease, 
and  nine  of  them  die<l.  The  balance  lost  fiesh  for  a  time,  but  gradually  recovered.  I 
fed  them  sulnhiu:  aud  ashes,  calomel,  May-apple  root,  and  a  number  of  other  remedies 
rocommeuded. 

There  are  various  symptoms  of  the  disease.  In  some  instances  they  vomit  and 
purge,  and  iu  others  their  lungs  seem  to  be  affected,  and  they  ai-e  constipated.  When 
t  ho  lungs  aud  bowels  are  aftected  they  seldom  if  ever  recover.  Those  that  are  at- 
tacked with  vomiting  and  purgiuu;  get  well,  and  soon  go  to  fattening  again. 

The  same  fall  (two  years  ago)  i  had  thirty  pigs  that  were  just  wean^    They  wero 
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taken  with  piirgin<i;,  and  all  cUod.  I  also  had  about  thirty  sffring  shoats  thatvcn 
affected  in  the  lungs  and  bowela.  They  all  died  but  four  or  live.  Tvro  lingeied  £ii 
somo  days  and  would  not  cat  gram,  but  would  drink  a  littlo  milk.  I  condodBdl 
would  experiment  a  littlo  w^ith  these,  aud  I  gave  them  each  cue  tablespoonfol  of  lol- 
phiir  every  morning  in  their  milk  for  two  weeks,  when  they  commenced  eating  ooa 
again,  and  gradually  got  well. 

IOWA. 

Messrs.  M.  K.  Prime  &  Son,  Oskaloosa,  Mahaska  county,  say: 

The  breeders  an<l  pork-producers  of  this  locality  have  been  troubled  a  great  deil 
with  what  is  termed  '^  hog-cholera."  In  pigs  the  first  symptom  of  the  disease  is  t 
cough.  8omo  of  them,  if  let  rim  a  few  days  or  a  week  or  two,  ivill  be  attacked  witk 
the  *'  thumps."  This  is  tho  first  stage  of  the  fatal  disease  of  cliolera.  The  next  symp- 
toms are  stupidness,  loss  of  appetite,  inclination  to  lie  in  their  nests,  great  think  ud 
continuation  of  cou^h.  Some  will  purge  freely  until  all  nutriment  seems  to  hsn 
passed  firom  them.  The  iu*uio  becomes  venr  red,  aud  a  sUmy  excrement  paases  fna 
the  bowels.  They  live  but  a  few  days  ancr  these  symptoms  are  maniKsted.  Ite 
symptoms  of  the  disease  are  about  the  same  in  more  aged  and  fall-giown  hogs.  Oar 
opinion  is  that  tho  disease  is  caused  by  feeding  too  much  rich  food,  and  then  asoddn 
change  on  to  pastures.  Overfeeding  also  produces  disease.  Tho  diet  of  apigwfaa 
first  commencing  to  cat,  and  also  that  of  tho  mother  while  suckling,  should  be  wli^ 
easily-digestible  food,  containing  sufiicient  nourishment  to  sustain  them  welL  ShoaU 
the  pigs  take  cold  and  commence  to  cough,  give  them  a  small  amount  of  Glauber  sdti, 
sidpnur,  and  ginger,  or  something  that  will  produce  a  similar  efifect.  Fanners  galB^ 
ally  use,  and  with  considerable  success,  salt,  wood-ashes,  soapsuds,  or  wmftll  qmntitia 
of  soft  soup. 

KANSAS. 

Mr.  K.  A.  Steele,  Lawrence,  Douglas  county,  says: 

In  reply  to  inquiries  in  regard  to  diseases  among  farm  nniTno-lw^  iu  this  neighborinod, 
I  would  say  that  the  most  s<;rious  is  a  disease  among  hogs,  commonly  kno^m  as  '^hoc- 
cholera."  In  October,  1»7G,  I  had  on  hand  seventy-five  hoc8|  averaging  115  poaora 
per  head,  for  the  puriwso  of  feeding  with  or  following  cattle.  They  were  mostly  of 
the  Berkshire  breed,  and  seemed  in  fine  condition.  The  feed  and  water  were  good. 
In  December  they  coiimicnced  coughing,  aud  soon  after  dying,  until  I  lost  over  half 
the  number.  I  iinally  turned  them  out  in  a  coni-field  which  contained  some  wet 
ground,  in  which  they  spent  most  of  tho  time  rooting.  The  disease  was  arrested,  and 
no  moro  of  them  died.  They  visited  somo  of  my  neighbors'  hogs,  but  did  notcoDre; 
tho  disease  to  them.  I  examined  several  of  those  that  died,  and  came  to  the  conels- 
sion  that  tho  lungs  were  aficcted. 

I  found  tho  same  disease  existing  junong  hogs  throughout  the  country.  I  do  not  re- 
gard it  as  tho  same  disease  of  which  so  many  hogs  died  in  1873  and  1874  I  think 
they  were  afiected  with  worms. 

My  opinion  is  that  hogs  are  forced,  and  feci,  and  bred  too  young — ^a  mushroom  nowth. 
As  a  remedy,  wo  should  uso  matured  sows  and  males  for  breeding,  and  aUow  Siem  to 
run  in  pastures.  They  should  not  be  fed  and  fattened  until  a  year  or  eighteen  montb 
old.  To  insure  healthy  meat  aud  do  cradit  to  the  hog  product,  such  a  system  mnst  be 
adopted. 

KENTUCKY. 

Mr,  W.  E.  Grant,  Carrollton,  CaiToU  county,  says: 

Wo  aro  troubled  more  in  this  immediate  locality  with  the  loss  of  hogs  than  any  other 
class  of  farm  animals,  and  my  observations  have  been  confined  chiefly  to  the  prognv 
of  the  disease  called  hog-cholera,  and  as  it  relates  more  nearly  to  young  pigs  from  foor 
to  twelve  weeks  old.  Among  tho  lirst  symptoms  aro  shivering,  slow  aud  careful  move- 
ments, and      ^    *      "  *      '       .  X     .,    .     ., 

can 


ts,  and  a  desire  to  remain  almost  constantly  in  the  warmest  sleeping  place  tlvj 
find.    They  eat  very  little.    In  those  that  aro  not  weaned,  and  in  some  that  hate 


ight.  Tho  discharge  from  tho  bowels  at  first  is  like  thin  wheat-flour  dodgh,  bat 
ward  tho  latter  stages  of  the  disease  becomes  quite  black,  and  has  tk  very  offeusiTe  odor- 
Coughing  is  very  frequent— often  one  of  tho  first  symptoms.  Tho  attack  la^  fi«" 
five  to  ten  days,  sometimes  longer.  Should  any  apparently  recover,  they  taiely  erer 
become  of  any  value. 

No  remedies  have])roven  beneficial  to  young  pigs,  though  many  have  been  tried.  ^ 
tho  brood-sows  wero  kept  in  perfect  health  the  pigs  most  ukely  would  not  be  attackei 
The  most  successful  treatment  for  prevouting  the  spread  of  the  disease  that  haabeca 
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d  here  is  as  follows:  Remove  all  affocted  ones  from  the  drove  as  soon  as  the  first 
•juiptoms  are  observed.  They  had  better  be  killed  and  buried,  bat  may  be  pat  in  a 
•emote  lot  by  themselves.  Chance  the  diet  of  the  well  hogs  as  much  as  possible ;  keep 
>y  them  at  all  times  a  mixture  of  coal-ashes  (seven  parts),  ground  sulphur  (two  parts), 
knd  one  part  of  pulverized  copperas.  All  the  coal-ashes  and  fine  coal  that  the  hogs 
vill  cat  should  be  given  to  them. 

With  all  the  light  we  have  on  the  subject  we  are  still  very  much  in  the  dark,  and 
lome  farmers  have  become  so  much  discoura^d  in  their  froitless  efforts  to  arrest  the 
lisease  when  it  once  gets  among  their  hogs  that  they  have  given  up  swine-raising  in 
liBgust. 

Dr.  R.  J.  Spubr,  Lexington,  Fayette  county,  says: 

Ten  or  twelve  years  a^  a  committee  of  physicians  was  api>ointed  by  the  Farmers' 
[71ub  of  this  country  to  investigate  the  subject  of  so-called  hog-cholera,  then  and  now 
irery  prevalent  hero.  The  undersigned  was  one  of  this  committee,  and  during  the 
[irogress  of  this  investigation  a  large  number  of  poaUmortem  examinations  were  made, 
the  subjects  for  examination  being  taken  at  all  stages  of  the  disease,  from  its  incipient 
itage  to  it«  close  in  death.  Copious  notes  were  made  of  everything  observed,  but 
bhrough  the  death  of  the  chairman  they  have  been  lost,  yet  sufficient  facts  were  im- 
pressed on  the  writer's  mind  to  warrant  him  in  bringing  them  to  your  attention.  This 
[nalady  among  hogs  is  so  weU  known  that  a  description  of  its  symptoms  and  progress 
is  unnecessary.  Suffice  it  to  say  that,  whatever  may  be  its  cause,  it  does  not  occur  in 
ftingle  cases,  but  when  a  herd  of  hogs  is  attacked  by  it  but  few  escax>e.  Pigs  and 
smaU  shoats  seem  more  liable  to  it  than  older  hogs.  It  also  proves  more  destructive 
to  the  former  than  to  the  latter.  As  *'  there  is  nothing  in  a  name,''  this  disease  had 
just  as  well  be  known  by  its  i>opular  name  of  ^'  hog-cholera  "  as  any  other,  although 
the  name  in  many  cases  leads  to  doubt  and  hesitancy  from  the  fact  that  looseness  of 
the  bowels  is  expected,  when  directly  the  opposite  may  exist.  Purging  may  be  present 
In  one  case,  and  constipation  in  another.  In  the  post-mortem  examinations  made  it  was 
found  that  the  lesions  of  the  different  organs  were  not  uniform.  The  liver  in  one  case 
would  be  found  engorged  or  inflamed,  and  in  another  not  affected.  In  another  case 
the  stomach  would  oe  found  ulcerated  or  inflamed,  while  in  stiU  another  it  would  be 
found  in  its  normal  condition.  Some  would  have  inflammation  of  the  bowels,  and 
others  not ;  worms  would  be  found  in  the  bowels  of  some,  while  none  would  be  found 
in  others.  There  was  one  organ,  however,  in  which  the  distinctive  process  was  very 
uniform ;  indeed,  in  the  forty  or  fifty  cases  examined  I  do  not  remember  of  a  single 
exception.  This  was  in  the  lungs,  and  is  known  as  inter-lobular  inflanmiation,  and 
incident  to  the  early  stages  of  the  disease.  In  more  progressed  cases  there  was  no 
general  diffused  inflammation  or  hepatization.  There  was  one  other  thing  uniform  in 
every  case,  and  this  was  in  the  condition  of  the  blood.  This  was  placed  under  a  mi- 
croecope  of  rather  feeble  ))ower,  and  the  blood-disks  or  red  globules  were  found  to  be 
changed  from  their  normal  configuration.  In  recent  cases  the  number  of  disks  found 
to  be  changed  were  limited,  but  very  general  in  those  where  death  had  resulted  from 
the  disease.  The  blood-disk  in  the  hog  in  its  normal  condition  is  nearly  circular,  has 
ooth  edges,  and  when  piled  one  upon  another  resemble  somewhat  small  heaps  of 
otA^er  money  without  the  milling  around  the  edges.  The  change  which  had  occurred 
was  a  shriveling  or  corrugation  of  the  edges.  Their  appearance  brought  to  my  mind 
the  scalloped  edge  of  the  bush-squash  of  our.  summer  gardens.  The  cause  of  this  we 
were  unable  to  determine,  from  the  fact  that  our  microscope  did  not  possess  sufficient 
power  for  the  purpose.  Wo  drew  the  conclusion,  however,  that  they  had  been  pierced 
or  penetrated  by  some  low  order  of  organized  life  which  we  had  not  the  facilities  for 
detecting. 

The  writer  is  a  farmer,  and  raises  a  considerable  number  of  hogs  annually,  but  he 
has  not  had  the  disease  among  his  swine  since  the  investigation  detailed  above, 
although  it  has  prevailed  to  a  oonsiderable  extent  upon  adjoining  farms,  and  in  a  few 
instances  diseased  hogs  of  the  neighborhood  have  mixed  with  his  herd.  He  has  per- 
sistently pursued  a  course  of  prevention,  which  may  or  may  not  have  been  the  cause 
of  his  exemption.  His  course  has  been  to  give  his  hogs  salt  and  sulphur  once  a  week 
in  the  proportion  of  two  of  the  former  to  one  of  the  latter,  always  giving  them  as  much 
as  they  wul  eat.  They  should  have  it  both  in  summer  and  in  winter,  and  without  any 
regard  to  weather.  In  addition  to  this  he  ases  wood-ashes  freely,  upon  piles  of  whicn 
he  throws  salt.  He  has  pursued  this  course  with  the  hope  of  preventing  the  disease, 
as  sulphur  is  destructive  to  low  orders  of  animal  and  vegetable  life. 

Mr.  N.  A.  Catjlter,  Mayfield,  Graves  county,  says : 

The  only  disease  prevalent  among  hogs  is  cholera.  We  suffer  greatly  in  this  region 
trom  the  ravages  of  this  disease.  At  least  40  per  cent,  of  those  attacked  die.  A  great 
many  supposed  remedies  have  been  tried,  but  none  appear  to  do  much  good.  The 
fatality  among  sucking  pigs  is  greatest,  as  about  all  that  are  attacked  die.  I  believe 
the  best  remedy  that  has  heen  used  is  a  nuld  cathartic,  such  as  castor  oil  or  ] 
salts.    The  animals  should  have  dry,  comfortable  quarters. 


440        REPORT   OF  THE  COBOaSSIONEB   OF   AGBIGULTUBE. 

Mr.  M.  M.  Sloss,  Simpson  county,  says : 

We  have  never  had  any  serious  diseases  among  any  class  of  faxoL  animalg  exeepi 
among  swine.  Each  of  two  distinct  forms  of  disease  destroys  onr  hogi  erezy  jtx. 
One  is  called  cholera  and  the  other  measles.  The  latter  shows  itself  on  the  skmii 
sores  and  scahs.  It  is  claimed  by  some  of  our  iiurmers  that  salphnr,  given  inteniDr, 
will  ofl'ect  a  cure  if  it  be  given  in  sufficient  quantities.  Cholera  is  much  the  nuxn&til 
disease  of  the  two.  Generally  the  first  evidence  of  its  existence  is  the  leAual  of  tbe 
hog  to  eat.  Its  ears  will  flap  down  over  its  eyes,  giving  it  a  doll,  sleepy  anpeaniKe. 
As  the  disease  advances  its  breathing  becomes  ha^  and  is  accompianiea  with  a  sjnp- 
torn  similar  to  thumps  in  horses.  Usually  its  bowels  are  constipated,  but  MMnetilM 
they  may  be  lax,  and  occasionally  vomiting  may  occur.  In  &p09t^mortem  examinatkB 
of  one  case  the  entire  intestine,  and  all  it  contuned,  were  fonnd  to  be  very  dry. 

Few  people  attempt  to  cure  a  hog  after  the  disease  has  taken  hold  of  it.  A  mmlMr 
of  practical  farmers  in  this  end  of  the  county  have  used  crude  petroleum  as  a  pn- 
ventive  for  the  past  six  years,  and  are  established  in  the  belief  that  if  regalariynl 
properly  used  it  will  keep  them  healthv.  We  buy  it  by  the  barrel,  confine  the  hop 
m  a  pen,  and  with  a  common  tin  sprinkler  saturate  them  thoronghly  fromheald  tofak 
We  give  it  internally  also  on  com.  Those  of  us  who  have  teatea  its  merits  haregsert 
conudence  in  it,  and  in  consequence  have  but  little  dread  of  the  cholera.  When  h 
has  been  used  for  six  or  seven  years  past  the  disease  has  not  prevailed,  notwithitnd* 
ing  its  prevalence  and  destruction  around  us.  As  I  feel  interested  in  the  wdfin 
of  those  engaged  in  agriculture,  I  hope  yoU  wiU  pardon  me  for  pressing  npon  your 
attention  the  value  of  the  above  article  as  a  preventive  of  diseases  a™««g  swine.  I 
hope  you  will  have  its  merits  thoroughly  tested. 

Mr.  J.  B.  liENDBiCK,  Monticello,  Wayne  county,  says : 

We  suffer  here  mostly  from  hog-cholera.  It  is  impossible  to  give  any  ^^y"^  rf 
the  disease,  for  it  manifests  itself  in  numerous  ways.  I  have  seen  them  Imflorfa 
months  and  ultimately  recover,  wlule  others  would  die  very  suddenly.  Agun,  I  bm 
seen  them  in  apparent  good  health,  and,  while  eating,  suddenly  jump  up,  squMl,  aai 
fall  over  dead.  Hogs  turned  on  the  mast  or  acorns  last  winter  did  very  w^appff* 
ently,  but  when  killed  many  of  them  were  found  to  be  affected  with  wonnii  b 
numerous  cases  woniis  an  inch  or  more  in  length  had  penetrated  the  heart  and  bomk 
Cholera  has  generally  been  worse  among  our  hogs  after  a  good  mast-year  than  inj 
other  time. 

MAHYIiAIO). 

llr.  W.  P.  DoRSEY,  Port  Bepublic,  Calvert  county,  says : 

During  the  pa^t  autumn,  commencing  about  the  20th  of  September  n  fliiMiimil 
tacked  the  hogs  of  a  gentleman  in  this  county,  which  proved  quite  fataL  Itdisappemd 
late  in  December.  As  far  as  I  have  been  able  to  learn,  the  prlncipa]  fiBatares  of  the 
disease  were  about  as  follows :  The  most  constant  symptom  was  weakness  in  the  hind 
legs,  whicli,  in  two  or  three  days,  rendered  the  aniinal  unable  to  stand.  Soon  then 
was  entire  loss  of  appetite,  frequent  shiverings,  and  after  the  first  week  or  ten  da^i 
considerable  of  a  cough.  These  symptoms  increasing  would  end  in  death,  sometiiiM 
within  a  few  days,  and  in  others  continuing  for  weeks.  Diarrhea  was  marked  in  only 
one  case ;  doliriuni  was  proiuinent  in  but  one  instance.  The  solitary  ^wVmai  that  re- 
covered lost  all  it.s  hair  during  convalescence.  Post-mortem  examinations,  not  madely 
competent  observers,  revealed  nothing  constant  or  apparently  sufficient  to  accoont  fiv 
the  symptoms.  In  one  case  there  was  marked  enlargement  and  congestion  of  ooe  kid- 
ney, but  tills  was  wanting  in  the  others.  In  some  cases  there  was  peritonitiB  and  in- 
flammation of  the  intestines.  Out  of  a  herd  of  twenty-three  hogs  ten  were  dds,  lad 
only  one  out  of  t  be  ten  recovered.  None  of  them  seemed  to  thrive  during  the  existnee 
of  the  disease.  An  entire  herd  of  twentynsix  pigs,  from  one  to  four  months  old,  died. 
There  was  no  apparent  cause. 

MicmaAN. 
Mr.  M.  B.  HiNE,  Ansterlitz,  Kent  county,  says: 

Last  spring  there  was  a  general  fatality  among  the  young  piffs,  and  in  some  instance 
with  the  autumn  pigs  in  the  latter  part  of  the  wint^,  there  being  no  apparent  siek- 
ness  discovered  prior  to  their  death.  At  least  such  was  the  case  in  this  imiWMiiate 
vicinity ;  but  I  notice<l  that  this  all  disappeared  as  soon  as  the  hogs  were  tamed  oat 
to  grass.  The  conclusion  I  arrived  at  is,  we  must  furnish  a  greater  variety  of  food  for 
our  hogs  during  onr  long  winters,  particularly  of  roots  and  vegetables^  inatoadof  ftad- 
ing  all  com,  as  is  usually  the  practice  with  most  Western  fitfmexs. 


I 
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Mr.  H.  Sevisok,  Gonstantine,  Saint  Joseph  county,  says: 

We  have  had  no  diseases  among  horses,  cattle,  or  sheep  for  several  years  past ;  but 
oar  hogs  have  been  seriously  affected  with  what  is  generally  known  as  cholera.  The 
disease  has  been  a  very  peculiar  one  here.  Some  were  affected  in  their  hind  limbs, 
others  in  their  fore  legs ;  some  died  very  suddenly,  while  others  would  linger  for 
months,  and,  after  becoming  mere  skeletons,  would  lie  down  and  die.  The  loss  has 
been  verv  heavy.  No  cause  for  the  disease  has  as  yet  been  discovered  or  remedy 
found.  Home  have  thought  that  pure,  clear  water  would  prove  a  preventive,  but 
such  is  not  the  case. 

MISSOUBI. 

Mr.  K  B.  Petts,  Lincoln,  Benton  county,  says: 

There  is  no  disease  existing  among  any  class  of  farm  animals  except  among  hogs, 
Bnd  among  this  class  of  stock  there  are  several  diseafies,  viz :  measles,  lung-fever, 
cholera,  and  worms.  In  this  vicinity  and  throughout  this  county  measles  has  pre- 
vaDed  to  an  alarming  extent,  and  probably  more  hogs  have  died  from  it  than  from  all 
other  diseases  combined.  But  nearly  every  farmer  designates  the  disease  as  cholera. 
In  measles  the  hog  refuses  to  eat,  lies  much  of  the  time  in  his  bed,  goes  often  to  water 
to  drink,  but  not  to  waUow,  and  grows  poor  very  fast.  The  hog  nas  a  slight  hacking 
cough.  K  the  eruptions  break  out  thickly  all  over  the  body  the  animal  generally  gets 
well;  but  if  they  do  not,  or  after  bre^dng  out  they  should  go  back,  the  hog  mes. 
There  is  a  very  offensive  stench  about  their  sleeping-places.  Everything  kept  in  a 
drug-store,  and  in  quantities  to  astonish  and  alarm  an  aUopathio  physician,  has  been 

fiven,  and  the  wonder  is  that  so  many  have  lived.  AU  kinds  of  food  have  been  given, 
ut  with  no  apparent  beneficial  results.-  The  only  thing  claimed  to  have  done  an3r 
good  whatever  was  a  tea  made  from  peach-tree  leaves,  limbs,  or  bark.  This  brings  the 
measles  out  thick,  and  if  the  hog  bias  a  dry  bed  and  is  kept  from  water  the  chances 
are  in  his  favor.  The  bowels  should  be  kept  open,  and  not  more  than  five  or  six 
should  be  confined  in  the  same  pen. 

For  worms  we  give  a  teaspoonfol  of  turpentine  once  a  day  for  a  week.  From  one- 
half  to  two-thirds  of  all  hogs  affected  with  diseases  have  died.  I  doubt  if  any  have 
died  of  cholera. 

Mr.  F.  M.  CuMMTNG,  Hanisonville,  Cass  county,  says : 

This  immediate  vicinity  has  suffered  immensely  from  the  ravages  of  the  disease 
known  as  hog-cholera.  During  the  early  part,  and  indeed  almost  entire  winter,  it  dis- 
appears or  scarcely  makes  an  appearance ;  but  during  the  months  of  March  and  Sep- 
tember it  breaks  forth  in  most  fatal  forms,  frequently  causing  the  death  of  every  hog 
on  a  farm.  I  have  known  as  many  as  sixty  and  eighty  to  thus  die  in  one  week  on  a 
single  farm,  leaving  not  one  to  conmience  restocking  with.  The  disease  assumes  two 
forms.  The  first,  and  what  I  presume  to  be  cholera  proper,  commences  with  black  dis- 
charges from  the  bowels,  whicn  continue  until  the  animal  '*  wears  it  out,''  or  becomes 
a  gaunt  skeleton,  and  dies  from  mere  exhaustion.  The  second  form  commences  with 
an  utter  refusal  to  eat,  stupid  appearance  of  the  animal,  high  fever,  very  constipated 
bowels,  and  a  great  desire  for  cold  water.  This  form  generaUy  proves  fatal  in  three  or 
four  days.  When  dead,  blood  gushes  from  the  nostrils^  and  upon  examination  the 
lights  resemble  coagulated  blood  of  the  consistency  of  cream.  This  disease  causes 
greater  losses  to  the  farmers  of  this  corn-producing  'Country  than  all  other  diseases 
affecting  farm  animals  combined. 

IVIr.  J.  L.  Irwin,  Fnlton,  Callaway  county,  says: 

Except  hog-cholera  (intestinal  diseiue  of  swine),  domestic  animals  in  this  portion  of 
the  country  for  the  past  year  or  more  have  been  remarkably  free  from  disease.  On 
the  Ist  of  March  last  I  moved  a  lot  of  healthy  hogs  on  to  the  farm  on  which  I  now  re- 
side, where  there  had  recently  been  diseased  hogs.  In  about  two  weeks  disease  broke 
out  among  them,  and  nearly  all  of  those  attacked  died  within  from  five  to  ten 
days.  *  •  *  The  disease  may  be  said  to  have  been  general  during  the  fall  of  1876, 
although  a  few  farmers  escaped  entirely.  In  a  few  locialities  quite  a  number  of  hogs 
have  been  lost  this  fall,  but  I  am  not  advised  as  to  the  nature  of  the  disease. 

IVIr.  Will  C.  Ranney,  Cape  Girardeau,  Cape  Girardeau  county,  says: 

While  1  have  no  pretensions  to  a  scientific  knowledge  of  diseases  of  farm  animals  or 
their  treatment,  it  has  been  my  misfortune  during  the  last  twenty  years  to  witness 
much  of  the  so-called  hog-cholera,  and  that  length  of  time  will,  I  think,  embrace  the 
period  of  its  prevalence  here,  as  prior  to  that  time  I  heard  nothing  of  it.  I  have  had 
a  residence  here  of  fifty-three  years.  I  have  known  the  disease  to  rage  here  among 
swine  under  aU  circumstances  and  conditions  in  which  swine  are  kept.  I  have  known 
It  t6  destroy  droves  of  hogs  of  tiie  common  kind,  others  of  no  breed  at  all— such  as  run 
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in  the  swamps  and  never  saw  com.  I  have  knowu  the  same  breed  and  quality  of  k«i 
destroyed  that  run  in  the  woods  anumd  the  £arui  witb  free  access  to  ruujiiag vittr 
and  com  sunioieut  to  live  on.  I  have  known  them  to  die  iu  clcauly  iieus,  whfietk; 
were  well  oared  for,  as  rapiiUy  as  in  iilthy  btics.  I  have  kuowu  them  to  die  of 'ie 
disease  in  woods  lots,  where  tliey  were  fed  regulai'Iy  aud  abiiiidautly  twiceadiy« 
com.  I  have  known  them  swe])t  ofl'liy  the  scores  in  a  grass  pasture,  while  otbenu 
an  adjoining  clover  tield  escaped  ;  while  at  other  times  tho  clover  posture  affunkdw 
bettor  ])rotc(:tion  than  other  places.  Nor  have  those  who  pay  the  ynx^atevt  atteuuft 
to  hne  breeds  of  ho«^s  and  their  cleanliness  aud  couifort  fared  auy  better  than  tJMK 
who  ]>ny  no  attention  to  either. 

When  the  disease  lii-st  made  its  appearance  among  my  hogs,  I  was  in  theliiibit«f 
placing  the  diseased  animal  on  its  b:ick  and  pouring  a  tablespoouful  of  i»owdcml cop- 
p(>ras  down  its  throat.  Every  animal  thus  treated  at  that  tiuie  i^ot  weiL  The  sum 
treatment  the  past  season  was  without  auy  beneiicial  results.  I  know  of  bat  oneuu- 
nial  that  n>covered  during  the  past  summor,  aud  it  was  treated  to  a  copious  adminif- 
tration  of  i)ine-tar  poni-ed  down  its  throat. 

Tho  hog-cholera  i)resent8  itself  under  so  many  different  phases  that  it  would  bcdiffi- 
cult  iudetfd  to  descrit>e  it.  Each  farmer  in  this  vicinity  would  no  doubt  give  a  dilliatti 
description  of  it  as  it  ]>revails  among  his  own  stock.  Sometimes  the  animal  will  ronii 
and  purge ;  sometimes  one  of  these  Hjnnptoms  will  be  prominent  and  the  other  enditlf 
lacking;  sometimes  neither  will  be  observed,  but  the  animal  wiA  apparently  be  afllKttd 
with  s<jn>  throat.  At  other  times  sores  will  appear  all  over  the  body,  oocaBionidlycui' 
ing  the  loss  of  tho  auimars  eyes  or  ears,  and  not  uufireqnently  both.  SometimeitihB 
most  pn)miuentsym])tom  will  be  thumping,  as  a  horse  affected  with  the  thumps. 

1  am  satislied  that  a  knowledge  of  the  cause  or  causes  of  the  disease  has  not  bun 
discovered,  and  I  can  but  hope  that  the  investigations  making  bv  yoor  depirtnat 
will  result  in  finding  either  a  preventive  or  a  cure  for  this  fiightfm  and  fatal  dliw» 

Mr.  n.  L.  W.  EoGERS,  Lathrop,  Clinton  county,  says: 

In  reply  to  your  circular  letter  I  will  oidy  speak  of  hog-cholera,  aa  that  is  tht  «d1t 
disease  from  which  I  have  suffered  much  loss  1  regret  to  say  that  I  have  made  poor 
progress  in  doctoring  my  hogs.  The  tirst  symptom  of  the  disease  is  a  congh,  which  ii 
soon  followed  by  loss  of  appetite,  and  by  vomiting  and  purging,  thoagh  not  alwiji 
They  would  also  draw  up  very  much  iii  the  belly.  The  duration  of  the  disease  «• 
from  ten  hours  to  three  days.  Occftsionally  they  would  be  attacked  by  "thmnw." 
with  no  other  cholera  symptoms,  aud  in  such  cases  they  would  live  for  weekB^hat 
fiually  die.  In  1  he  fall  of  lt575  1  lost  tweuty  hoes  out  of  a  herd  of  13o.  Aboat  all  thit 
were  attacked  died.     I  examined  three  and  ftmud  the  bowels  full  of  worms ;  I  alao  fBoad 


have  fed  my  hogs  Ii1)erally  with  wood-ashes,  sulphur  and  copperas,  and  ha%'e  had  no 
more  cholera  auiong  them.    I  salt  twice  a  wei^k,  mixing  the  salt  with  nnleached  wood* 


ashes,  and  about  once  a  month  1  ^vo  i)ulverized  copperas  and  solphnr  for  the  pnipoM 
of  driving  the  worms  out  and  tho  lice  off  of  them. 

]Mr.  A.  C.  Snyder,  Glen  Allen,  Bollinger  county,  says: 

There  is  but  one  class  of  domestic  animals  in  Southeast  Missouri  subject  to  epidcaue 
diseases,  and  that  is  swine.  Occasionally  we  lose  a  few  cattle,  but  the  number  ia to 
small  that  we  fail  to  locate  any  spet^ial  disease.  But  wo  are  accustomed  to  lose  a  great 
many  hogs  t'vei'y  year,  and  last  year  we  lost  fully  one-half  of  our  entire  aHoek.  Tbt» 
diseases  among  hogs  have  not  been  given  the  atteutiou  their  importance  demauda. and 
wo  really  know  nothing  as  to  the  treatment  required.  I  can  tnerefore  only  giveyoft 
the  more  prominent  symptoms,  and  a  few  facts  in  regard  to  the  fatality  of  ttiediseaici- 

Hogs  oi  all  conditions  seem  to  snifer  alike — those  that  are  weU  fed  and  well  hooted 
sutfering  aliko  with  tho  poor  and  neglected  aniiuals.  The  disease  generally  makes  iti 
appearance  in  the  early  summer  and  continues  up  to  the  eud  of  the  year,  at  which 
time  there  ai*e  but  few  hogs  left.  It  first  occurs  in  the  >icinity  of  and  in  the  \'aIleT«, 
and  along  the  small  creeks,  where  it  always  proves  most  fataL  Fanners  on  high  laadt 
are,  therefon*,  mort*.  sncressfnl  with  their  hogs  than  those  living  along  creeks. 

I  have  notico<l  two  distinct  dis<?ases  aflectiuj^  swine.  In  one,  the  hog  seems  to  ha^ 
no  desire  for  food ;  ap^x^aix  sick  inwardly ;  is  given  to  alternate  constipation  andscour- 
'ng;  vomits  freriuently,  and  grows  vexy  thin.  These  symptoms  culminate  in  dMth 
»s'ithin  from  live  clays  to  two  weeks.  The  prominent  cnaracteristic  of  the  other  dii* 
oase  is  the  loss  of  the  use  of  the  animal's  hmbs.  Notwithstanding  it  finallv  loses  the 
jisi)  of  its  legs  completely,  so  that  it  is  unable  to  stand  up,  its  appetite  contmnesgood. 
These  symptoms  occur  more  freiiueutly  among  fattening  hogs.  This  Hiy^^if^  geuenlly 
")roves  fatal  witliiu  from  two  to  ten  days.    "Ho  intelligent  tZMttment  hM  U  yet  ben 
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iiscovored,  altboiif^h  many  think  they  have  an  infallible  remedy.  I  think  at  least 
30  per  cent,  of  the  bo^-crop  of  this  county  has  been  lost  by  disease  during  the  past 
jrear. 

^Ir.  John  B.  Glage,  Glenwood,  Schuyler  couuty,  says : 

We  hiivo  aiiiong  the  swine  of  this  county  a  now  and  very  fatal  disease.  We  have  no 
nanu'  for  the  niaUuly.  The  animal  will  cat  heartily  to  within  a  few  hours  of  its  death 
li<\y  six  ht»ur8).  A  post-mortem  examination  shows  "the  heart,  liver,  and  kidneys  to  be 
romjdetely  decayed  ;  so  much  so,  indeed,  that  they  will  not  hold  together  if  taken  in 
the  liand.*  The  stench  from  the  dead  animal  is  simply  unbearable.  No  remedy  for  the 
diKcuse  8<u>nis  to  have  been  discovered.  Uog-cholcra  is  also  still  raging  in  this  county. 
We  have  no  reme4ly,  and  about  all  the  hogs  attacked  die  sooner  or  later. 

Mr.  A.  K.  Goodrich,  Quincy,  Hickory  couuty,  says : 

I  have  been  a  hoir-raiser  and  a  close  observer  of  their  habits  for  over  forty-five  years. 
The  disease  so  fatal  to  swine  was  discovered  as  existing  in  this  county  and  neighbor- 
huoil  in  March,  1876.  Within  very  few  weeks  my  neighl)ors  lost  firom  $300  to  $7(X)  each 
by  the  disease.  Knowing  that  I  was  a  creat  lover  of  this  class  of  stock,  my  neighbors, 
whenever  they  would  meet  me,  woulcf  say,  **  Well,  Goodrich,  are  any  of  your  hogs 
dying  of  cholera  V^  I  would  answer,  "  No ;  and  I  don't  intend  that  they  shall  as  long 
as  an  ounce  of  preventive  is  worth  a  pound  of  cure."  When  I  would  teU  them  what  I 
was  doing,  t  bey  would  say  that  they  did  not  believe  in  it.  But  I  persisted  in  the  use 
of  pi-eventives  and  lost  but  one  hog,  while  they  lost  a  great  many.  The  preventive  I 
used  with  such  bcncticial  results  was  composed'  of  the  foUowing  articles,  viz:  Two 
pounds  snlphur,  1  pound  black  antimony,  1  pound  copperas,  and  ^  pound  each  of  salt- 
peter and  salmiao.  This  was  put  into  a  forty-five  gallon  barrel,  sunk  half  way  into 
the  ground,  and  which  had  provionsly  been  fiUed  with  fresh  water  and  good  com-meaL 
To  tuiB  preparation  I  would  add  more  or  less  soot  as  often  as  I  could  get  it  from  the 
stove.  1  fed  them  fbom  this  barrel  twice  a  day.  Sometimes  I  would  omit  the  drugs 
for  a  week,  and  then  fill  up  freah  again.  I  kept  twenty  hogs  in  this  way.  One  was 
taken  sick  in  Juno  and  droox>ed  around  for  a  month.    It  preferred  beins  in  dark,Bhad^ 

F laces,  where  it  remained  most  of  the  time  alone.  It  recovered  before  July  had  passed, 
then  thought  I  was  clear  of  the  disease,  as  I  had  watched  its  progress  careftiUy  and 
had  never  known  it  to  enter  a  herd  the  second  time.  But  I  was  doomed  to  disappoint- 
mont,  for  soon  three  more  were  taken  sick.  Two  of  these  lingered  for  a  long  time,  and 
one  of  them  became  a  walking  skeleton.  Neither  one  of  them  would  eat  for  several 
days.  This  they  did  after  a  wnile,  however,  and  they  finaUy  recovered  and  made  good 
hogs.  The  thinl  one  died.  It  was  a  very  hajidsome  hog,  aud  in  good  order.  If  it  had 
been  dressed  and  taken  to  market  it  would  have  been  regarded  as  first-class  pork.  I 
dissected  it  for  the  purpose  of  discovering,  if  possible,  the  cause  of  its  death.  Not  one 
organ  of  the  whole  body  seemed  to  be  anected  except  the  lungs.  Thev  had  assumed 
a  bluish-purple  color.  I  am  satisfied  that  the  fiesh  had  not  partaken  of  the  disease,  and 
I  also  entertain  the  opinion  that  three-fourths  of  aU  the  hogs  slaughtered  for  pork  that 
year  were  afi'ected  with  the  disease. 

The  disease  is  very  severe  on  pigs.  Out  of  forty-two  head  a£fected,  but  ono  was 
saved.    They  were  not  given  my  preventive. 

I  helped  a  neighbor  slaughter  hu  hogs.  Up  to  the  time  of  slaughtering  there  had 
been  no  si^i  of  disease  among  them.  It  fell  to  mv  lot  to  take  out  the  entrails,  every 
one  of  which  showed  more  evidence  of  disease  tnan  mine  which  I  had  dissected.  In 
less  than  ten  days  after  this  those  hogs  he  had  left  began  to  die  off  by  the  score.  As 
the  disease  from  wliich  they  dietl  seemed  to  differ  from  other  diseases  existing  here,  I 
give  the  symptoms,  as  follows:  They  stand  with  drooped  ears;  walk  but  afewstexMi 
at  a  time,  and  stop  very  suddenly;  seek  isolation  from  the  rest  of  the  herd;  lie  on 
their  bellies  in  dark,  shady  places,  with  their  fore  feet  extended.  During  the  latter 
stages  of  the  disease  they  vomit  a  greenish  and  sometimes  yeUow  colored  matter.  The 
skin  on  the  belly,  tlanks,  between  the  thighs,  and  behind  the  ears  turns  a  blui^-pur- 
ple  color.  Still  later,  the  animals  try  to  squeal,  but  make  a  faint  noise,  more  resembling 
that  of  a  sick  child  than  anything  else. 

When  in  Sedalia,  in  October  last,  I  met  a  Mr.  H.  A.  Sharp,  who  told  me  he  had  dis- 
covered a  positive  cure  for  hog-cholera,  and  that  he  intended  to  get  it  patented.  He 
gave  me  some  for  the  purpose  of  having  me  test  it.  Shortly  after  I  had  a  fine  Magee 
male  hog  taken  sick.  He  was  so  far  gone  that  I  had  to  pry  his  iaws  open  in  order  to 
administer  the  medicine.  I  gave  him  a  tablespoonful  in  a  little  sweet  milk,  and  it 
acted  like  a  charm.  In  three  or  four  days  he  was  in  his  usual  health.  I  have  since 
given  it  to  three  small  pigs,  with  like  favorable  results.  The  tincture  has  a  dark  wine- 
color,  is  pleasant  to  the  taste,  and  smells  strongly  of  iieppennint  and  pennjToyal. 

My  hogs  run  in  the  wooos,  where  they  get  part  of  their  living ;  have  access  to 
fresh  water,  and  get  their  food  as  regularly  as  if  kept  up.  My  experience  is  that  they 
will  contract  diseases  and  die  under  all  conditions  and  circumstances,  in  green  pastures 
and  in  the  woods  as  well  as  in  close  pens. 
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Mr.  Horace  Martin,  Coming,  Holt  county,  says : 

I  have  been  a  resident  hero  nine  years,  and  daring  that  time  no  disoase  has  pibTiukd 
among  fann-Btock,  except  a  disease  sonong  swine.    Raising  com  and  feeding  cittk 

and  hogs  is  the  principal  indnsti;  intlui 

vicinity.    Dnring  the  last  three  yeantlie 

losses  among  ho^  have  been  gmttr 

than  heretoiore  within  the  circle  of  ny 

olmervation.     There   is  a  singnbritj 

abont  the  spread  of  the  disease  which  to 

me  is  unaccountable.     Some  yeaas 

fanner  will  lose  nearly  his  entire  M^ 

while  his  neighbor  adjacent  will  ranaii 

entirely  exempt  from  it.    Then  in  a  jea: 

or  two  the  conditions  wiU  be  roTened. 

I  will  give  you  the  statistics  of  the  bit 

throe  years  of  this  and  adjacent  Eectioi& 

numbering  the  farms  1,  2,  3,  &c.,  lof 

locality  being  farm  No.  1.    Two  yean 

ago  at  this  date  (September  1)  N.  Bou- 

lins,  No.  9y  lost  210  head  of  hogs  out  of 

his  feeding-pens.    He  did  not  comt  the 

young  shoa&y  which  were  not  confined. 

No.  8  lost  90,  bat  in  a  tenant^s  pen  ithia 

own  feeding-yard  he  lost  over  800  head 

more.    Farm  No.  5  lost  36 :  othennooe. 

Last  feOl  No.  Host  57 ;  No.  2,80;  Ko.3; 

45;  No.  4,64;  No.  6, between 30 and 40; 

others  none,  or  very  few.    This  £dl,  in  i 

herd  of  150, 1  have  lost  none.    Neither 

has  2,  3,  4,  and  5,  while  6,  7,  and  10  have  lost  over  100  head.    These  were  fiittcomg 

hogs,  not  shoats,  and  weighed  from  200  to  350  pounds. 

The  characteristics  of  uie  disease  are  various,  although  in  numerous  cases  nowpn^ 
toms  of  diseaso  were  observable.  In  the  morning  I  would  find  hogs  drad  that  tha 
night  before  I  thought  were  well ;  yot  on  examination  I  would  find  the  hmgs,  intet- 
tines,  and  skiu  very  red  and  engor^d  with  bldod,  but  I  supimsed  it  was  a  natnnl 
consequence  of  their  dying  with  all  their  blood  in  them.  Umess  the  hogs  are  qnite 
young  the  liver  is  always  found  ulcerated  and  otherwise  diseased.  The  first  symptom 
noticed  is  reluctance  to  leave  their  beds.  Rout  them  out,  and  thev  walk  as  thongfa 
they  were  stiff.  Their  urine  is  highly  colored  or  bloody.  Possibly  tney  may  bleed  «t 
the  nose ;  then  they  arc  sure  to  die  in  less  than  twentjr-four  hours.  When  found  dead 
the  nose  is  nearly  always  1)loody.  Sometimes  the  disease  commences  with  a  congh, 
panting  at  the  sides  and  flanks,  and  a  refusal  to  eat.  They  then  linger  along  for « 
week  or  ten  days,  when  they  usually  die.  With  the  experience  I  have  had  with  it,  I 
believe  it  to  bo  more  properly  a  typhoid  fever.  There  are  numerous  remedies  for  sale, 
held  as  secrets,  yet  I  never  see  any  good  effects  produced  by  them  when  used  in  a  beid 
of  sick  animalH.  They  may  bo  valuable  as  preventives.  For  eight  years  past  I  bate 
endeavored  to  keep  u])  my  herd  to  one  hundred  and  fifty  head,  Kedln^  ftom  seventy- 
five  to  eighty  each  year.  P^xcept  during  last  fall  I  have  had  no  disease  among  tbeo. 
I  have  dry,  open  sheds  for  them  to  sleep  in,  and  feed  them  all  the  ashes  we  make, 
mixed  with  a  little  salt.  Occasionally  wo  mix  several  tablespoonfhls  of  sulphnr,  or 
about  half  as  much  copperas,  with  the  ashes,  say  once  or  twice  a  month.  We  give  them 
all  the  com  they  will  eat  up  clean. 

Many  hogs  are  dying  nil  through  this  section  of  the  ceuntry.  This  immediate 
vicinity  has  not,  I  think,  suffered  larger  looses  in  comparison  with  the  number  of  bogi 
kept  than  other  neij:::hborhoods  in  general.  Yet  this  school  district,  comprising  foor 
full  sections  of  land  and  two  frnctional  sections  bordering  on  the  Miasoun  River,  hai 
n  the  last  three  years  lost  certainly  ten  thousand  dollars'  worth  of  hogs.  Hence  the 
ni^gregate  losses  in  the  State  must  reach  high  in  the  millions  of  dollars. 

Mr.  John  H.  Steffens,  Houston,  Texas  coimty,  says : 

The  only  disease  prevalent  among  farm  animals  in  this  country  is  that  of  chokn 
among  swine.  During  tho  past  eight  months  GO  per  cent,  of  the  hogs  in  this  vicinity 
have  died  of  the  discaHC.  Tlic  first  symptom  of  tue  diseaso  is  a  swelling  of  the  throat. 
Tho  next  is  a  wheezing  cougli,  followed  by  running  at  the  nose  and  Toss  of  appetite 
*nd  hair.  A  majority  of  thom  lose  tho  use  of  their  legs.  They  generally  die  in  the 
lourso  of  about  twenty-four  hours.  About  5  per  cent,  recover,  with  the  loss  of  their 
^•xir.    No  remedies  that  have  proved  of  any  benefit  have  been  diacovered, 

Mr.  C.  A.  ^Vdams,  Chillicothe,  Livingston  connty^  sajTS : 

lia  yAar  tho  diseases  among  swine  have  proved  more  fiitol  n-'wwwig  yoong  pigB  aiui 
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fat  hogs,  farmeiB  haYing  lost  froia  one  to  one  hundred  head.  The  lemediee  are  so  vari- 
Dos  and  unreliable  that  they  are  not  worth  mentioning.  It  is  very  doubtful,  indeed, 
if  a  remedy  ever  will  be  discoTered  until  the  sanitary  condition  of  the  hogs  is  improved. 
The  animals  are  affected  in  different  ways^some  purge  and  vomit,  while  others  cough 
violently.  Some  refuse  to  eat,  and  soon  pine  away  and  die.  As  the  disease  is  most 
fatal  in  large  herds  and  in  filthy  surroundings^  it  would  seem  to  the  interest  of 
the  farmers  to  look  to  the  natural  cause ;  and,  if  possible,  to  remove  it  by  confinii^g 
a  less  number  together  and  keeping  their  surroundings  clean.  Feed  charcoal  freely, 
and  on  the  first  symptoms  of  a  cough  give  one  teaspoonf  ul  of  red  pepper  to  each  one 
hundred  pounds  weight  of  the  animal.  Given  in  slop,  it  has  proved  very  successful 
with  me. 

I  have  lost  but  few  hogs  since  I  removed  them  &om  the  old  straw-stacks,  manure- 
piles,  old  sheds,  and  from  under  old  buildings,  where  their  quarters  could  not  be  cleaned 
out.  A  change  of  feed  from  com  will  always  prove  beneficial  among  hogs  when  dis- 
eases are  prevalent. 

Mr.  J.  S.  !N.  NETonrEBy  Lone  Lake,  Mason  county,  says: 

Heavy  losses  have  been  sustained  in  this  section  by  a  disease  among  swine  caUed 
cholera.  There  are  several  different  diseases  classed  under  this  name,  or  else  the  dis- 
ease has  many  different  phases.  I  have  been  raising  and  fattening  on  an  average  about 
100  hogs  per  year,  and  nad  very  good  luck  until  last  January,  when  my  animals  com- 
menced dyinc:,  and  since  then  I  nave  lost  200  head.  I  had  120  head  on  the  first  visita- 
tion of  the  disease,  and  out  of  that  number  lost  100.    I  did  nothing  to  prevent  the 

-ead  or  to  cure  the  disease— onlv  separated  the  well  fix>m  the  sick  hoes,  but  this  seemed 
k^  do  no  good.  Those  first  attacked  died  in  a  few  days,  and  were  foD  and  plump  when 
death  ensued.  After  a  few  weeks  they  lingered  alongfor  a  good  while, and  were  een- 
enUly  reducckl  almost  to  skeletons  before  they  died.  The  last  ones  that  died  had  n^iat 
we  here  call  thumps,  and  they  lingered  along  three  weeks  before  they  died.  A  very  few 
recovered  after  they  had  become  so  poor  and  thin  that  they  could  scarcely  stand.  At 
the  expiration  of  about  two  months  I  commenced  buying  another  herd,  weijB^hing  from 
60  to  140'  i>ounds  each.  I  purchased  them  at  different  pomts,  getting  from  six  to  ten  at 
a  place.  After  a  little  while  they  also  commenced  to  get  sick  and  die,  and  I  lost  15  out 
of  46  in  that  lot.     I  used  remedies  with  this  herd,  but  do  not  think  with  any  good  re- 


Ling  at  the  time  the  disease  broke  out  among  them.  They  and  their  mothers  were  con- 
dncd.  in  the  same  lot  with  40  hogs  I  was  fattening,  but  none  but  the  pigs  were  affected 
in  any  way.  I  have  known  sevend  such  cases  in  this  neighborhood,  and  therefore  I 
un  not  inclined  to  believe  that  the  disease  is  contagious. 

Mr.  S.  S.  Smith,  Bertrand,  Mississippi  county,  says: 

With  the  exception  of  swine,  domestic  animals  of  aU  classes  are  comparatively 
bealthy.  Hogs  die  at  such  anTalarming^rate  that  farmers  have,  in  a  great  measure, 
n[uit  trying  to  raise  them  for  market.  The  disease  is  called  cholera,  although  the 
symptoms  seem  to  vary  every  season;  therefore  a  remedy  that  proves  efBcacious  one 
^ason  does  no  good  the  next.  A  few  years  ago  pine-tar  or  turpentine,  fed  with  com, 
was  thought  to  be  an  excellent  remedy ;  then  copperas  was  regarded  as  the  sovereign 
specific,  but  during  the  past  few  years  we  have  not  found  anything  that  seems  to  do 
iuiy  good.  Since  turning  my  swine  on  wheatrstubble  I  have  not  lost  one,  althongb 
>ome  of  them  were  sick  at  the  time. 

NEBRASKA. 

Mr.  M.  Stockton,  Wahoo,  Saunders  county,  says : 

Previous  to  1876  the  swine  of  this  county  were  healthy.  The  annual  loss  firom  dis- 
ease probably  did  not  reach  1  per  cent,  of  the  whole  number.  In  the  faU  of  1876  the 
cholera  broke  out  near  Ashland,  along  Salt  and  Wahoo  Creeks.  During  1877  the  dis- 
ease has  proven  exceedingly  virulent  along  aU  water-courses,  and  has  baffled  all  reme- 
iies.  In  the  beautifiil  valley  of  Wahoo  fully  96  i>er  cent,  of  those  attacked  have 
lied.  On  uplands  the  disease  has  proven  less  virulent,  many  large  herds  having 
(wholly  escaped  thus  far. 

NEW  YOBK. 

Mitchell  Bbothebs,  Hannibal  Gentare,  Oswego  county,  says : 

There  has  been  ouite  a  heavy  loss  here  incurred  from  a  disease  among  hogs.  We 
lave  no  name  for  tne  disease,  as  there  seems  to  be  no  definite  knowledge  concerning 
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it.  Some  pcoplo  call  it  "  bluck  tcetb."  The  first  ayuiptoni  noticeable  is  lamenw  b 
their  hind  i'eet.  Thid  continues  until  they  lose  the  use  of  their  liinil  legs  entiit'ly.i^i! 
which  they  soon  die.  They  havo  but  little  or  no  appetite  after  thoy  uie  iak«:Ui»id 
There  have  becu  a  ^rcut  many  ho^:^  lost  by  the  disease  iu  thitt  ueighborhood  duriu'jt 
past  eighteen  monthA.  Wu  lost  live  head  ourselves  last  sea^ou.  WoniucHiiflf  oojc 
some  remedy  may  uoon  be  found. 

Dr.  A?sT)iiEW  J.  AV1H.IS,  Saratoga  Springs,  says : 

The  only  dineaso  that  has  prevailed  here  among  fsrm  aniiuaU  during  thepMjw 
was  intestinal  lever  in  swine  (cholera).  All  cases  proved  fatal.  The  average  dai- 
tiou  of  the  disenKu  was  two  days.  No  treatment  seems  to  havo  been  civeu.  I  av 
none  of  the  cmwHj  and  the  only  infonuation  I  have  I  received  from  eye-witnessMi  He 
symptoms  and  lesions  described  were  those  of  hog-cholera.  There  were  seventjcafei 
in  all.  From  the  information  I  have  been  able  to  ^lean  I  am  of  the  opinion  that  tkt 
diseoKe  was  not  of  a  conl.'ij^ious  character ;  but  I  think  unwholesome  food  contriboki 
largely  to  its  diftusion,  if  not  to  its  development.  The  liogs  were  fed  with  food  fits 
the  large  hotels  in  this  place,  which  usually  contains  a  large  per  cent,  of  green  nf^ 
tables,  which,  in  wanu  weather,  rapidly  undergoes  decoiui)OBition.  I  am  infoniKd 
that  the  feeding-troughs  were  never  cleaned  out,  though  swarming  with  mag^ta,au 
that  the  ^ens  emitted  a  len'iblo  stench.  From  this  it  will  bo  seen  that  the  swine mt 
not  kept  in  the  best  of  hygienic  conditions.  The  outbreak  cannot  be  traced  to  con- 
tagious inllueuces,  nor  can  we  suy  it  appeared  spontaneously,  although  we  most  cue- 
code  that  some  cases  proba1)ly  originated  spontaneously,  ^o  doubt  the  unwholeMK 
food  favored  the  development  ot  the  disease  by  loading  tlie  blood  with  deletorioM 
organic  matter,  and  so  brought  about  a  susceptible  condition  of  the  system. 

JVIr.  Fbaistc  D.  Curtis,  Charlton,  Saratoga  county,  says : 

The  diseases  among  pigsiu  this  section  of  the  country  are  limited  in  number  tDdaot 
cenerally  fatal  in  their  eifccts.  Iso  cTudcmic  has  over  raged  among  them,  and  utk  a 
disease  as  hog-cholera  is  unkuown.  But  few  pigs  are  kept.  Most  of  the  iannen  winter 
but  one  or  two  breeding-sows,  the  pigs  of  whicu  they  fatten  during  the  ensuing  aeiM. 
A  few,  however,  winter  a  small  niiuil>er  of  fall  pigs.  Bein^  linuted  in  numben,  tbe? 
have  plenty  of  range  and  a  variety  of  food,  and  are  little  liable  to  attacks  of  cidkn 
or  other  contagious  diseases.  They  are  liable,  however,  to  attaoka  of  quinsy,  pkaD>7i 
inllammation  of  the  lungs,  and  rhoiunatism. 

JVorm  in  the  kidney. — Ihere  is  a  ])arasite  which  penetrates  to  the  kidneys  of  pigsasd 
causes  them  intense  pain  when  they  attempt  to  move.  So  severe  la  this  soreiKeiasd 
pain  that  pigs  alt'ected  will  lie  in  their  nests  and  starve  rather  than  make  ths  effort  te 
crawl  to  the  ti*ough  tx)  eat.  The  presence  of  this  parasite  may  be  known  by  the  iriiKt- 
ance  of  the  pig  to  stand  up  and  walk,  and  the  apparent  UBeJeseness  of  the  hindptiti 
Wash  the  back  thoroughly  with  soap  and  water,  and  then  rub  it  well  across  the  \am 
with  8]ikits  of  turpeutine.  A  tablespoonful  of  turpentine  should  be  given  intemUy- 
and  bo  repeat.ed  ever)'  day  until  the  soreness  ceases.  Turpentine  is  a  natural  mediciw 
for  pigs  and  will  not  limt  them,  as  the  fatt v  tissue  leadiiy  abeorbs  it.  A  dose  of  (&•'- 
pentiuo  may  now  and  then  1>e  given  to  lid  the  bowels  of  any  lurkinc  parasites.  Sul- 
phur should  always  be  accessible  to  them,  as  they  are  seemingly  gmded  by  imtinctu 
consume  it  as  an  antidote. 

Thum])8f  or  heaving  of  the  sides.  This  disorder  is  chiefly  confined  to  young  pics  no* 
ning  with  their  danus,  and  manifests  itseli'  usually  when  they  are  about  four  wecuold, 
although  we  have  known  instances  where  it  was  developed  in  a  pig  a  year  old,  cwi' 
ing  its  death.  The  latest  investigations  seem  to  locate  the  d^^^^ase  in  the  lining  meiB- 
branoof  the  chest.  We  an^  incliiied  to  think  that  it  is  owing  to  an  excess  of  fttty 
matter  about  the  heart,  whii^h  obstructs  its  action.  The  pigs  pant  so  severely  thii 
they  make  but  little  or  no  etVort.  to  nurse,  and  consequently  rapidly  become  emadit«d 
and  die  from  prostration.  We  do  not  know  of  any  efi:bctivo  rcmeciy.  It  does  nonwn 
to  be  contagious,  l)ut  the  causes  which  develop  the  disease  u\  one  pig  in  a  littW 
very  apt  to  cause  the  whole  to  be  similarly  afiected. 

Indigestion. — A  pig  is  so  constituted  that  when  it  cannot  digest  its  food  it  will  Tomit 
it  up  and  thus  empty  the  stomach  of  its  contcuts  which  otherwise  might  prodncediv* 
rhea.  Suckling  i>igs,  when  the  sow  is  overfed,  often  take  more  milk  into  their  Bt«B- 
icns  than  they  can  digest,  whicli  protlucea  diarrhea.  The  remedy  is  obviou»--wtln<* 
the  tlow  of  milk  by  stinting  the  sow  in  food.  In  obstinate  cases  the  younifpiiiwy 
be  fed  a  few  drops  of  laudanum  or  a  little  prepared  chalk  to  check  the  disc£ar|;:t'. 

Diiscntcrtj. — This  disorder  is  rare  among  pigs,  but  may  bo  produced  by  feedmg  too 
much  concentrated  food,  such  as  coni-meal,  &c  We  havo  known  cases  of  d^'senM-rf 
to  become  chn)nic  and  run  for  a  year,  or  until  the  hog  died  from  weakness.  Castir- 
)il  is  a  natural  and  soothing  ])m'gative  for  a  pig,  and  should  be  given  in  cases  of  1*00- 
-itipatiou  or  dystiiitery,  in  doses  of  from  an  ounce  upward,  accoraing  to  siie;  sad  i3 
''Hst.'s  of  the  latter  disorder  it  should  be  followed  by  astiingentt,  in  uoses  doable  tbfl 
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which  should  bo  given  to  a  human  being.  This  is  a  proper  rule  in  administering  any 
moilicine  to  a  pig  a  year  old. 

Const ipatian. — This  is  a  fruitful  source  of  trouble  with  I)ig8,  and  is  very  common 
where  they  have  been  fed  dry  feed  for  a  long  time.  Purgativi's  should  bo  given  when 
there  are  evidences  of  pain.  By  obser\'iug  the  feces,  acute  results  may  be  obviated  by 
a  timely  change  of  food  to  something  of  a  more  succulent  character.  Constipation  is 
the  caiise  of  rage  or  craziness  in  sows  at  the  time  of  giving  birth  to  pigs.  A  heavv 
dose  of  castor-oil  will  relieve  them,  but  it  is  much  wiser  and  better  to  prevent  sucn 
tronble  by  laxative  foo<l  for  a  short  time  before  pigging. 

Apoplexy. — When  hogs  are  in  a  plethoric  condition  they  should  never  be  worried  or 
driven  fast,  or  they  may  be  attacked  with  apoplexy,  whicli,  of  course,  is  a  fatal  disease. 
We  have  known  instances  of  pigs  dropping  dead  uudcr  such  circumstances.  The  same 
causes  which  won  hi  produce  apoplexy  wiU  cause  abortion.  A  voracious  consimiption 
of  pomp  kin  seeds  will  also  cause  abortion,  and  so  will  worr^'ing  by  dogs,  constipation, 
and  severe  fever. 

Mange, — Mange  is  akin  to  scab  in  sheep,  and  is  caused  by  the  same  insect,  which  bur- 
rows under  the  skin.  The  disease  is  superinduced  in  part  if  it  does  not  originate  by 
the  favorable  conditions  of  tilth  and  scniif.  Cleanliness  of  body  is  a  prerequisite  for 
the  health  of  a  hog,  and  the  opposite  condition  is  a  natural  stimulus  to  the  breeding  of 
lice,  the  production  of  mange,  and  the  generating  of  tumors,  fevers,  and  other  disorders. 
Figs  are  the  most  neglected  and  the  most  abused  of  any  class  of  domestic  animals.  It  is 
strange  that  such  should  be  the  case  when  they  are  reared  only  for  human  foo<l.  How 
any  man  can  produce  this  portion  of  his  food,  reeking  during  its  whole  life  with  tilth 
and  nastiness,  is  one  of  the  wonders  before  which  we  pause  with  astonishment. 
Mange  also  produces  rheumatism,  a  painful  disease,  and  one  which  unfits  the  animal 
for  human  food. 

NORTH  OABOLINA. 

Mr.  K.  Atkinson,  Asheville,  Buncombe  couBty,  says: 

There  are  no  diseases  prevailing  among  any  class  of  farm  animals  in  this  county 
except  cholera  in  hogs.  Of  this  we  have  had  a  serious  visitation  during  the  past  sum- 
mer and  fall.  I  onlv  know  of  one  party  whose  hogs  are  affected  now.  It  is  going 
through  his  herd  at  this  time,  and  is  taking  off  about  one-half  the  lot.  I  lost  eighteen 
or  twenty  during  the  latter  part  of  summer  and  early  fall.  T)ie  first  symptom  of  the 
disease  was  slight  watering  at  the  comer  (lower)  of  the  eye,  followed  by  stupidity 
and  loss  of  appetite.  The  effect  on  the  animals  differed  greatly.  I  noticed  some  that 
died  in  less  than  twenty-four  hours  after  being  attacked,  while  others  would  linger  for 
a  month  and  then  die.  There  seemed  to  be  great  constipation  of  the  bowels.  A  tine 
Berkshire  boar  was  affected  differently  from  ml  the  rest.  His  bowels  were  very  loose, 
**  run  oli"  for  near  or  quite  a  week,  when  he  recovered,  apparently  but  little  u\)ured. 
I  have  never  seen  anything  that  would  do  any  gooil  after  the  disease  got  a  start,  but 
there  are  several  things  that  I  think  will  prevent  it  if  taken  in  time.  I  fed  six  or  eight 
on  poke  root,  which  they  will  eat  as  greedily  as  potatoes  if  other  food  is  not  given  too 
freely,  and  they  never  seemed  the  least  affected.  My  impression  is  that  the  disease  is 
first  caused  by  worms  ^d  lice,  and  afterwards  becomes  contagions.  If  copperas  and 
sulphur  are  freely  used — say  once  in  every  two  weeks— hogs  will  remain  free  of  ver- 
min, and  then  if  kept  away  from  diseased  animals  in  all  probability  they  will  remain 
healthy.  I  once  tried  the  experiment,  and  oUt  of  100  head  of  hogs  I  did  not  lose  one, 
and  yet  the  disease  prevailed  to  an  alarming  extent  all  around  me. 

Mr.  J.  K  S3LALLS,  Scotland  Neck,  Halifax  county,  says: 

We  have  but  very  few  diseases  among  farm  animals  in  this  section  of  the  State,  with 
the  exception,  perhaps,  of  the  disease  known  as  cholera  among  hogs.  This  disease  as- 
Bumes  different  forms  or  symptoms.  Some  are  attacked  with  vomiting,  and  liii|rer 
about  one  week ;  others  lose  their  appetite,  become  sleepy,  and  their  eyes  become  in- 
flamed and  exude  an  offensive  matter.  Cases  of  the  latter  class  have  been  known  to 
die  within  six  hours  after  the  attack  was  first  observed.  Many  remedies  have  been 
tried,  among  others  salt  and  ashes,  tar,  saltpeter,  and  bluestone.  While  some  of  these 
remedies  have  proved  of  value  on  one  farm,  on  an  adjoining  one  they  have  boon  found 
of  no  service  wnatever.  The  disease  is  not  so  prevalent  as  in  former  vears,  though  it 
is,  perhaps,  more  fatal.    One  farmer  has  lost  sixty-three  head  out  of  a  lot  of  sixty-five. 

OHIO. 

Mr.  L.  H.  BONHAM,  Oxford,  Butler  county,  says: 

This  township  has  been  peculiarly  exempt  from  hog  cholera.  I  attribute  it  to  the 
superior  care  given  to  our  swine.  We  ship  large  numbers  of  Poland-China  hogs  to  all 
parts  of  the  country,  and  our  breeders  vie  wim  each  other  in  the  condition  of  their 
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herds.  Frcqncnt  visitors  to  onr  farms  have  an  influence  which  is  felfc  and  sMnintti 
careful  manai^cmcnt  of  our  pig-houses  and  farms.  Every  breeder  takes  a  penoui 
supervision  of  his  stock,  and  watches  them  with  an  interest  that  no  hireling  on  \* 
inspired  with.  For  this  reason  the  first  symptoms  of  disease  are  at  once  noticed  oi 
att-cnded  to.    By  such  care  epidemics  have  been  avoided. 

Wo  now  have  a  trouble  that  no  one,  so  for  as  I  have  leamedi  has  a  remedy  for.  Fc 
want  of  a  better  name,  we  call  it  "  sniffles/'  and  when  it  has  advanced  so  fir  m  b 
cause  a  malformation  of  the  snout  of  the  hog,  it  is  called  ''bnll-nose."  MyDb- 
servation  of  the  disease  would  lead  me  to  call  it  catarrh.  It  is  like  catarrh  in  boaa 
beings — in  its  insidious  beginnings  and  tenacious  hold  when  once  seated.  It  bepu 
with  a  cold,  taken  no  one  can  teU  how,  perhaps :  but  the  weak^  dnll,  watery  eye,  ui 
sluggish  movement  tell  the  close  observer  there  is  danger.  If  taken  at  this  8ta«,iai 
laxative  feed  is  substituted  for  heating  diet,  the  attack  will  likely  pass  off.  Ifuejis 
is  neglected  a  cough  soon  sets  in,  and  in  a  few  days  it  will  be  likely  to  snort  in  tn  tt- 
tempt  to  clear  his  head,  soon  after  nsing  from  its  bed.  After  this  snorting  baa  set  is, 
the  disease  may  be  considered  fairly  seated.  Thejprogress  of  the  disease  varies  largdj, 
being  influenced  by  the  weather,  feed,  and  care.  Defluxion  from  the  nose  increaaes,  aal 
a  cough  becomes  the  habit,  especially  after  bein^  driven  up  out  of  its  bed.  Thediaew 
gains  ground  daily,  and  the  pig  sometimes  rubs  its  head  along  on  the  frronnd,  jeiiineit 
about  ns  if  in  distress.  After  severe  efforts  to  clear  the  head,  blopd  comes  fromtw 
nose,  after  which  the  pig  seems  to  feel  better  for  a  few  days.  By  this  time  it  hasooB- 
menced  to  lose  flesh,  its  appetite  is  irregular,  and  often  when  it  would  eat  it  beeooM 
so  obstructed  in  its  throat  and  head  as  to  be  unable  to  eat  and  breathe  at  the  tamt 
time.  After  the  pig  has  arrived  at  this  condition,  his  strength  diminishes.  He  cumoi 
bear  exertion ;  ho  will  not  thrive,  no  matter  what  care  he  may  have.  His  stragtk 
gives  way,  and  death  ends  the  struggle.  I  think  the  course  of  a  fatal  cold  thateodi 
m  couHumptiou  in  human  beings  is  a  better  diagnosis  of  the  pig's  ailment  ihin  I  hare 
given  here. 

I  think  this  catarrh  is  generally  fatal  if  left  to  follow  its  own  coarse.  It  is  oertiisir 
transmissible  from  cither  parent.  I  am  fearful,  too,  that  it  is  capable  of  pzopMitiii; 
itself  in  the  herd.  In  its  latter  stages  it  seems  to  be  as  infectious  as  glanders  udlmoa 
Of  this  I  have  not  facts  sufficient  cither  to  confirm  my  fears  or  to  dissipate  them.  I 
want  light.  I  think,  however,  the  safe  thing  to  do  with  a  pig  afiected  is  to  kill  it  oa 
the  spot,  and  bum  the  carcass.  If  I  can  keep  m^  nerve  up  to  my  judgment,  I  shiUtiy 
this  method  next  year.  I  estimate  that  this  disease  has  detracted  20  per  cent  froo 
the  profits  of  my  herd  this  year.  I  have  lost  three  by  death  in  a  herd  or  150.  I  thiok 
my  herd  is  as  healthy  as  any  of  my  neighbors,  or  as  swine  generally.  All  my  jhcb  aie 
kept  in  herds  of  &om  six  to  twenty-five,  and  have  airy,  clean  houses,  new  beddinf 
every  week,  run  on  clover  or  blue-grass,  have  com  and  slop  made  fiom  miU-fecd.  I 
give  salt,  ashc;^  sulphur,  and  copperas  weekly,  and  my  swine  have  only  pnze  Bprioc- 
water  to  run  to.  They  are  never  off  the  fiirm.  Our  soil  is  a  black,  bottom  soil,  irith 
gravel  subsoil,  which  breeders  think  not  so  favorable  as  clay  land  to  health  tmoog 
swine. 

Mr.  T.  J.  CoNOVEE,  Monroe,  Butler  county,  says: 

I  have  had  considerable  experience  with  diseases  incident  to  hogs,  and  ever  eiiKC 
cholera  has  been  in  our  land  I  have  been  endeavoring  to  find  a  cure  for  it.  I  have  taei 
many  preventives  and  cures  recommended  by  Journals,  &c.,  bnt  found  none  of  them  to 
be  certain  remedies.  For  the  last  two  or  three  years  I  have  proven  by  my  own  experi- 
ments that  the  process  of  changing  from  field  to  orchard,  meadoW|  woods-paBtiire,or 
roadside,  or  any  new  place  will  bo  attended  with  favorable  results.  At  the  Unt  ip- 
pearance  of  the  disease  I  begin  this  chan^nng  process.  I  watch  the  hogs,  and  wheih 
ever  they  come  back  and  lie  around  the  place  of  entrance  I  give  them  a  new  place,  and 
continue  to  do  so  through  the  day  as  often  as  I  think  necessary.  I  feed  them  no  gnnu 
but  give  them  all  the  slo))s  from  the  house.  My  theory  is  that  the  weU  ones  wiU  surrey 
the  now  place,  and  the  diseased  ones  will  follow  them  around.  This  exercise  iadnceBa 
circulation  and  waruis  up  the  system.  What  grass  and  herbs  they  get  will  be  ftmA 
good  for  them.  Now  for  the  proof:  In  July,  1876,  I  had  some  ninety  l)ig8,  and  out  of 
this  number  saved  sevcntv-live,  which  remained  in  good  condition  until  proper  age  fiir 
market.  One  of  my  neigh1)ors,  who  had  one  hundred  and  twenty  head,  saved  bst 
four.  Two  others,  who  had  over  one  hundR'd  each,  saved  but  eight;,  and  so  on  tluongb 
a  long  list.  My  neighbors  were  trying  difibrent  exiMsriments  witn  various  kinds  of 
medicines,  wliilo  I  was  practicing  the  changing  process.  Thousands  of  dollars  hare 
been  iruitlessly  expended  in  the  use  of  medicines,  from  which  no  benefit  whatever  iRU 
derived. 

Last  May  my  pigs  were  afiected  with  cankered  sore  months  and  noses.  Their 
mouths  were  so  sore  they  could  not  nurse,  and  they  were  in  an  almost  starving  ocMiidi- 
tion.  I  took  them  from  their  mothers,  put  them  in  a  clean,  dry  pen,  with  good  bed- 
diug,  cleaued  their  sores,  and  applied  grease  to  keep  the  scabs  aoffc.    1  then  M  tbem 
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on  fresh  milk  with  a  little  water  in  Hl  and  they  soon  recovered.  Pigs,  if  taken  in 
time  and  treated  in  this  manner,  will  generally  recover.  As  to  the  cause  of  this 
disease,  I  have  no  knowledge. 

Mr.  Amos  Todhunteb,  New  Martinsborg,  Fayette  county^  says: 

The  most  prevalent  disease  in  this  locality  is  among  hogs,  and  is  called  cholera.  As 
it  has  not  visited  my  farm,  I  asked  the  assistance  of  Ur.  M.  Todhnnter,  who  is  familiar 
with  the  disease,  and  he  responds  as  follows: 

The  first  sympton  is  that  of  fever  of  a  typhoid  form.  Then  follows  a  distnrhanceof 
the  head,  longs,  and  bowels.  When  the  lesion  was  on  the  brain  sores  would  appear 
about  the  head,  and  the  ears  would  ulcerate  and  emit  a  very  offensive  stench,  when 
seated  on  the  lungs  there  was  an  almost  constant  cough.  When  dead  the  lungs  of 
some  were  found  to  be  almost  rotten,  and  smelled  so  bad  uiat  it  was  difficult  to  himdlo 
the  carcass.  In  the  absence  of  the  above  symptoms  the  animals  seemed  to  live  long- 
est:  that  is,  longer  than  when  the  lesion  was  on  the  bowels.  The  bowels  ulcerate, 
and  the  ulcerated  matter  passes  off  with  the  fecal  discharge.  Constipation  prevails 
in  all  cases.  Those  that  are  relieved  earliest  of  this  diffiomty  are  the  most  apt  to  re- 
cover. 

I  tried  all  the  remedies  known,  and  they  were  very  numerous,  without  much  appar- 
ent good.  The  best  treatment  I  found  was  to  change  freq^uently  the  localitv  of  feed- 
ing, and  to  give  them  a  good  supply  of  salt  and  ashes,  mixed  with  bran.  This  I  fed 
whether  the  hogs  were  sick  or  weU.  I  put  the  sick  ones  to  themselves  in  a  grass-lot, 
and  fed  lightly  with  slops,  putting  sufficient  sulphate  of  magnesia  into  the  slop  to 
produce  an  operation  on  the  bowels.    I  continued  feeding  lightly  until  there  were 

TLS  of  returning  appetite,  when  I  commenced  graduallv  with  com. 
am  of  the  opinion  that  over-feeding  in  the  start  is  the  cause  of  these  diseases  in 
swine. 

As  to  my  own  experience  I  will  say  that  I  raise  from  fifty  to  one  hundred  head  of 
hogs  annually  on  my  farm.  It  has  been  my  practice  to  change  their  locality  quite 
often  during  the  course  of  the  season,  and  to  ffivo  them  all  the  slops  and  soap-suds 
from  the  kitchen  and  wash-house.  I  also  ^ve  uiem  ashes  and  cinders  from  botib  coal 
and  wood,  adding  salt^  and  occasionally  a  little  sulphur,  which  I  think  has  a  tendency 
to  destrov  the  lice  which  infest  them  during  dry  weather.  I  do  not  house  them  unless 
the  weather  is  very  inclement.  They  seem  to  thrive  best  when  th&y  have  plenty  of 
leaves  to  bed  in.  Next  to  this  is  corn-fodder,  wheat  and  oat  straw  not  being  so  good. 
With  this  treatment  my  hogs  have  remained  healthy,  while  those  of  mj  neighbors 
have  been  attacked  and  died  of  the  various  diseases  to  which  they  are  incident. 

Mr.  W.  C.  Hampton,  Mount  Victory,  Hardin  county,  says : 

The  disease  among  hogs  does  not  seem  to  be  so  fatal  in  our  county  as  in  many  other 
places.  From  the  result  of  investigations  I  should  say  the  disease  was  intestinal  fever, 
or  perhaps  consumption.  The  first  ^mptom  of  the  complaint  is  a  bad  cough  and  a 
refusal  to  take  food,  especially  com  in  the  ear,  which  they  will  smell  of  and  pass  by. 
Perhaps  their  jaws  are  too  weak  to  crack  the  grain,  for  they  will  eat  it  when  ground 
into  meal.  They  continue  to  lose  flesh  for  a  month  or  more^  when  they  die.  A  few 
have  so  fai  recovered  as  to  permit  fattening.  Upon  examination,  the  livers  and  lungs 
of  these  ^TymaU  are  found  sreatly  deran^d,  both  being  covered  with  white  spots. 
Another  peculiarity  is  that  the  intestines  and  stomach  are  very  much  reduced  in  size, 
which  I  think  would  indicate  the  effects  of  a  high  state  of  fever.  No  remedies  have 
proved  of  any  benefit.  We  have  tried  sulphur,  tar,  and  copperas.  Those  saved  were 
fed  freely  on  corn-meal.  This  may  have  had  a  good  effect  in  keeping  up  the  strength 
of  the  animal  until  the  disease  abated  or  was  worn-out. 

Chicken-cholera  has  been  severe  in  some  sections  of  this  county.  In  this  locality  it 
was  more  modified  and  slow,  but  finally  sure  in  its  operations.  They  would  mope 
around  for  weeks  before  deatn  ensued.  The  disease  miuit  be  much  the  same  as  that 
which  afflicts  hogs,  as  the  liver  is  found  greatly  enlarged  and  in  a  decaying  condi- 
tion. 

Mr.  0.  Lewis,  New  Vienna,  Highltoid  county,  says : 

The  ho^  is  by  nature  a  very  healthy  animal,  and  should  be  the  same  in  his  artificial 
or  domestic  state.  Therefore,  in  investigating  his  present  condition,  reference  should 
be  had  to  his  original  habits  and  surroundings ;  and  the  nearer  we  can  approach  this 
in  his  domestic  condition  the  better.  We  find  that  in  his  natural  state  lus  home  is  in 
the  forest,  where  he  can  roam  at  will  and  indulge  his  appetite  in  partaking  of  its  pro- 
ductions in  the  form  of  roots,  grasses^  herbs,  fruits,  bemes,  nuts,  ^c,  in  uieir  proper 
season  and  natural  purity :  mining  his  bed  in  leaves  by  the  side  of  logs  or  other  tem- 
porary shelter,  changing  the  same  at  pleasure,  and  reconstructing  his  oed  out  of  new 
materiidj^nd  all  the  time  using  his  '*  snoutish ''  proclivities  to  the  full  bent  of  his  in- 
stinct. Thus  we  find  him  a  healthy,  and  in  his  maturity  a  powerfol  animaL  Now,  the 
nearer  we  can  conform  to  these  first  principles  or  habits  of  the  animal  the  better,  for 
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the  prceeTvation  of  health  and  prevention  of  disease  is  far  better  than  all  the  vfmm 
known  or  unknown.  In  IiIh  natural  condition  we  iind  him  conii»aratively  frevih^ 
all  filth;  duHt,  and  foul  air^  making  his  bed  out  of  leaves  or  ^atta  on  the  groDDd,6ltt)^ 
ing  few  iu  a  bed,  aud  drinking  nuro  water.  And  now,  as  to  his  dotucfitie  condiTha 
I  will  not  8ay  habitB,  for  ho  in  no  longer  tree  to  exorcise  tbcso  ;  and  right  here  is  Tbei>: 
line  of  demaVkafion  between  health  aud  diaeane^aud  must  be  so  coiiHidored  if  weviMj 
to  anivo  at  tho  tntth  of  the  matter.  The  cause  of  the  diseiisc  seeiiis  to  be  luorei-asx 
to  point  out  than  to  remove.  In  the  tirst  place,  there  are,  as  a  general  thing,  tiKicur.) 
hogs  kept  together  iu  the  same  inclosiire,  which  gives  them  an  opportiuiity  to-'pLi: 
np  '  iu  their  IkxIh  when  the  weather  is  oold  and  stormy,  becoming  not  «r.ily  oui- 
crowded  but  overheated ;  thus  laying  the  foundation  tbr*disi>uao  by  disturbhiV  iLrL- 
normal  cuuditiou.  By  this  couiiuement  they  are  also  com]>eIled  to  a  grniter  or  Ji'ssei- 
tent  to  be  ever  present  with  their  waste  matter,  which  at  cortuiu  scatHins  i»  morptl:!- 
rimental  than  at  others  ;  hence  at  such  times  they  are  more  liable  to  attack  I'v  tluitr 
called  epidemic  diseases. 

Another  eause  of  derangement  and  disease  Isdnst,  which  is  generally  moAt  almndac: 
at  the  seasou  when  the  waste  matter  is  most  offensive  aud  detrluieiital,  thus  prudntja; 
a  double  aggravation  of  the  cause  of  disease.  Another  itrodnirtive  cau-MO  is  thi.>  buM: 
of  keei)iiig  the  same  stock  of  hogs  on  the  farm  for  a  number  of  yeui-s,  even  whvD  titnr 
is  an  annual  change  of  male  hogs.  If  a  chauge  of  pasture  will  make  fat  c-alvesui 
entire  change  of  stock  will  certaiiily  produce  better  and  more  bealiliy  hogs,  othf  r  thin^ 
being  e<iual. 

Now  as  to  the  diseases  to  which  the  hog  is  subject :  Though  naturally  healthy, thry 
can  secrete  a  mountain  of  disease,  and  it  does  seem  that  a  disesised  hog  istlievffit 
diseased  animal  on  the  face  of  the  earth.  There  appears  to  bo  an  epidemic  disease  uf 
the  lungs,  commencing  with  a  cough  aud  followed  by  loss  of  uiipetito,  general  debili^r, 
and  finally  running  into  something  similar  to  lung-fever,  which  is  generally  fatal  Tbe 
principal  ])r(Mlucing  and  exciting  causes  of  this  dise^ise  api»ear  to  be  dust,  toomanr 
occupying  the  same  bed,  foul  air,  and  exposure  to  cold,  wet  stonus.  (The disease bMU 
more  common  amon^  pigs  and  shoats.)  There  is  also  a  disease  of  the  bowels,  which 
might  be  termed  ch<uera  or  diarrhea,  and  seems  to  prevail  more  extensively  amoDKbogi 
fe<f  on  dry  com.  1  have  never  known  a  hog  fed  on  soft  or  cooked  com  to  be  afflirted 
with  the  disease.  There  in  still  another  disease,  that  of  the  spuie  or  hind  legs,  which 
app(^ars  to  dilfer  from  the  so^^alled  *'  kidney-worm,''  aud  is  not  unlike  rheiunatisiu  ai 
it  affects  the  human  fiunily.  This  is  generally  fatal.  There  arc  also  diseases  of  tlie 
liver,  intestinal  worms,  &,c» 

Mr.  Evan  Good,  of  the  same  county,  says: 

Hog-cholera,  so  caiknl,  is  and  has  been  for  three  years  alarmingly  prevalent  in  tfaisacd 
adjoining  counties.  Last  year  the  disease  was  terribly  fatal,  probably  from  CO  to  TO 
per  cent,  of  those  attacked  dying.  This  year  the  fatahty  has  iiut  beenuearty  so  great, 
simply  for  want  of  material,  farmers  in  neai'ly  every  instance  having  soaght  audfoimd 
a  market  on  its  first  appearance  in  their  herds.  An  exception  shouhl  bo  madeof  tltoM 
cases  where  the  whole  herd  was  attacke<l  at  or  nearlv  at  the  same  time. 

You  ask  for  a  complete  diagnosis  of  the  disease.  I'hat  would  be  a  task  to  appal  the 
stoutest.  Probably  no  two  men  could  give  the  same  it^port.  Scarcely  two  animals  en 
the  same  farm  are  beld  in  the  same  way.  Pigs  from  six  to  ten  months  old  die  faster 
than  those  of  twelve  months  aud  upward.  Many  more  die  after  the  fattening  sea^OD 
commeucej)  in  the  fall  than  at  any  other  time.  Ilogs  having  a  wide  ranrre  of  wwkIi 
pasture  are  less  Ii)ible  to  infection  aud  more  likely  to  recover  w*heu  attacked  than  thiMe 
couliued  iu  pens  or  small  lots,  nolwithstandiug  the  danger  of  contamination  vpold 
seem  to  l)e  greater. 

Ih-re  are  a  few  of  the  symptoms  as  I  have  seen  them  and  as  they  have  been  reportM 

to  me  by  iieiiihbors :  Fever  \u  nearly  all  cases;   a  drj' cough  is  often  a  preuoDitorr 

symptom;  voiniling;  ])argi]ig;  bleeding  at  the  nose  ;  bUn^d  ing  through  the  pottos,  par- 

tiiulai'ly  about  tiie.  head  ;  ]>aralysis  of  the  binder  parts;  giving  way  of  the  fore  le^; 

iropjtin^  nil'  of  the  eai's  and  taii ;  constipation.    One  man  who  saved  eleven  headont 

of  one  liundriMl  and  four  this  fall  says  that  tbe  liuigs,  or  the  portion  next  the  lirarl. 

vvas  always  <lisra.sjMl,  while  a  membrane  wbich  surrounds  the  heart  was  tilled  triih 

.vator.    iS(»nutinies,  while  eating,  a  hog  will  give  a  s(|ueal  of  agony,  jump  a  feot  or 

{'An  iVoui  tlie  gr<»uu(l,  and  fall  di-ail.    N(>  cure  Las  been  found.    Turpentine  and  capsi- 

■nn»  are  the  only  pnv(  ntivrs  I  knew  of  that  are  worthy  the  name.    They  will  ii«it 

always  ]>rrvent,  but  they  have  the  elfeet  to  brace  the  sy.sleni  for  the  attack.'  It  i«  tin* 

•piniiMi  h«'i'e  that  those  wlio  have  wen  the  most  of  the  dist>ase  know  theleast  ahont  if. 

'ln)se  who  have  not  seen   it   have  at   least  a  theory.    Those  who  have  suttetiMl  by  it 

.onu'ont  of  the  sii'ge  with  their  theories  eru.shed.     It  is  the  most  confotiudlug  awl 

l>^'^v^llll•rin.lr  disease  that  eaii  be  imagined;  it  will  not  be  iuvestigat-ed.    Let  the <K- 

,>artnn'ni  ditjj  this  thing  np,  and  it  will  have  the  everlastinjj  thanks  of  this  plagiif- 

ithlen  section.     Dnt  do  not  let  the  investigator  enter  the  field  with  a  theory,  or  he  will 

*"  ;lisLrii{<icd  at  the  outset.    Let  him  follow  facts  aud  base  his  theoiy  thereon. 
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Mr.  Peteb  Holloway,  Monclova,  Lucas  county,  says : 

A  very  fatal  disease  has  prevailed  among  hog^s  in  this  vicinity.  Mr.  H.  L  Holloway, 
of  Springfield,  had  ninety  nead  attacked  with  it.  It  seemed  to  partake  of  the  nature 
of  a lon^  disease,  as  it  was  att-ended  with  coughing  and  a  high  lever.  The  teeth  also 
appeared  to  be  tender  and  sore,  as  the  animals  ooiud  not  bite  com  off  the  cob.  Those 
that  died  were  almost  completely  covered  with  sores.  The  cause  or  origin  of  the  dis- 
ease is  unknown.  One  theory  is  that  they  contracted  the  disease  by  lying  and  wallow- 
ing in  the  mud  and  water  from  the  overtlow  of  an  artesian  well  strongly  impregnated 
with  sulphur.  The  disease  was  first  observed  8epteml>er  X ;  its  greatest  fatality  ocoutthI 
October  10,  and  the  last  death  on  December  iJO.  Of  the  ninety  head  attacked,  two 
were  shot,  throe  recovered,  and  all  the  rest  died.  The  skin  on  those  that  recovered 
nearly  all  i>ealed  off.  They  were  in  good  condition  up  to  the  time  of  attack,  having 
run  in  blue-grass  and  clover  pasture  during  July,  August,  and  September.  Those  that 
"were  afilicteu  were  carefully  cared  for.  The  remedies  used  were  arsenic,  calomel,  char- 
ooal,  sulphur,  copperas,  fresh  meat,  and  carboUc  acid,  but  without  any  beneficial  effect. 
The  age  of  these  hogs  ranged  from  four  weeks  to  five  years. 

The  disease  is  regarded  as  contagious,  for  the  following  reason  :  About  the  time  of 
the  commeucemc^nt  of  the  disease,  but  before  he  was  aware  of  its  existence,  Mr.  Hol- 
loway sold  a  sow  and  five  pigs  to  a  Mr.  Qraham.  They  were  taken  to  a  distant  neigh- 
borhood and  Tint  into  a  pen  with  another  pig.  Soon  after  they  .were  taken  sick  and 
died,  as  also  old  the  pig  which  was  confined  with  them.  In  an  adjoining  pen  were  six 
fattening  hogs.  One  of  these  was  taken  sick,  and  in  order  to  prevent  the  farther 
spread  oi  the  disease  Mr.  Graham  killed  the  balance. 

Mr.  G.  W.  HAUDABAuan,  Celiua,  Mercer  county,  says: 

The  only  disease  from  which  serious  losses  have  been  sustained  is  from  cholera  among 
bogs  and  chickens.  The  disease  has  prevailed  Quite  extensively  among  hogs  the  past 
■eason,  and  on  some  farms  it  is  still  prevalent.  Two  vears  since  it  prevailed  in  a  mild 
form,  ind  about  20  per  cent,  of  thost*.  attacked  died.  I'his  season  it  was  more  extensive 
and  fatal,  and  the  losses  were  about  50  per  cent,  of  those  affected. 

We  thought  we  bad  a  remedy  for  the  disease,  and  in  many  instances  it  seemed  to 
check  it  at  once ;  but  the  past  season  it  failed  to  bring  the  expected  relief.  Hie  pre- 
scription for  fifty  hogs  is  as  follows:  Two  pounds  black  antimony,  seven  pounds  cop- 
peras, five  pounds  sulphur,  and  two  pounds  saltpeter.  Two  years  ago  my  neighbor 
^ve  this  remedy  to  his  hogs  after  he  had  lost  twenty-five  out  of  a  herd  of  seventy- 
hve,  and  he  lost  no  more.  Notwithstanding  the  same  remedy  was  given  to  about 
one  hundred  hogs  this  season,  about  one-half  of  them  died.  Two  years  since  my 
hogs  were  attacked  by  the  disease.  I  gave  them  no  remedy,  but  removed  them 
about  three-fourths  of  a  mile  from  their  old  haunts  into  a  woods  pasture,  and  they 
all  recovered.  This  season  they  were  attacked  in  October,  and  out  of  jGLfty  head 
about  thirty  died. 

The  disease  is  always  more  fatal  among  pigs  than  among  older  hogs.  The  symptoms 
are  not  alwaj's  the  same.  In  the  first  stages  food  is  taken  very  reluctantly  and  does 
not  seem  to  be  relished.  Indisposition  to  move  and  general  stupor  follows;  a  cough 
sets  in,  which  I  think  is  caused  Ity  a  nauseated  stomach,  and  a  groat  disposition  is  man- 
ifested to  lie  on  the  iKilly.  lu  a  tew  hours  after  death,  in  ahuost  every  instance,  the  car- 
cass becomes  wonderfully  swollen.  All  things  considered,  this  is  one  of  the  most  diffi- 
cult diseases  to  understand  tliat  animals  can  be  afilicted  with.  My  hope  is  that  your 
investigations  may  result  in  the  discovery  of  at  least  a  preventive,  if  not  a  permanent 
cure,  for  this  terrible  scourge. 

Mr.  David  B.  Byebs,  IMiamisburg,  Montgomery  county,  says: 

The  hog-fever  h;is  been  vrr>' prevalent  with  us  this  season,  nearly  every  farmer  hav- 
ing suflere<l  more  or  less.  The  lirst  symptoms  are  dullness  of  the  eyes,  loss  of  appetite, 
and  ^eat  thirst.  The  symptoms  an?  not  always  the  same,  however.  The  duration  of 
the  disease  is  ii-oiii  twcMity-four  hours  to  two  weeks.  I  usi»d  uiany  remedies,  but  I  am 
not  able  to  say  whetli«»r  any  of  them  did  any  good  or  not.  I  tinallv  discarded  all 
remedies,  and  t'vd  only  gn*en  com.  After  this  T  lost  none  that  were  able  to  eat.  Out 
of  a  herd  of  eighty-six  1  lost  fifly  head.  One  of  my  ufighboi-s  oj)enod  one,  and  in  the 
throat  he  found  thousan<ls  of  small  wonns,  so  small,  indeed,  that  they  were  scarcely 
perceptible  to  the  naked  eye.  ()lliei*s,  who  made  like  exaijiinati(ms,  i-eported  the  lungs 
and  liver  in  a  greatly  diseased  condition. 

PENNSYLVANIA. 

Mr.  L.  N.  Ott,  narriabiirg,  Dani)hiu  county,  says: 

In  some  portions  of  our  county  liog-choleva  makes  its  api)earan<'e  alni4»st  every  year. 
Ir  does  not  seem  to  be  confined  to  any  ])articular  locality.  The  provalenee  of  the  dis- 
ease is  probably  attributable  to  want  of  proi>er  care  and  the  kind  and  qmility  of  the 
food  given  the  animals. 
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Mr.  M.  Dickson,  McConnellsburg,  Fulton  county,  says: 

As  regards  hog-cholcra,  it  first  mado  its  appearance  in  this  county  and  this  noeb- 
borhooa  one  year  ago  last  summer.    This  locality  is  called  the  "  Big  CoTe,"  ana  ii 
about  twenty  miles  in  length,  niuning  north  and  south,  and  about  six  mUes  in  width. 
The  disease  does  not  sprcsKl  rapidly.    As  near  as  I  can  ascertain,  25  per  cent,  of  the 
hogs  in  this  area  have  been  afflicted  with  the  cholera.    (Remember,  the  disetsehu 
not  visited  any  other  portion  of  the  county.)  About  90  per  cent,  of  those  attacked  died, 
a  large  proportion  of  those  dying  being  young  hogs.    They  are  affected  dilFenntlf. 
With  some  the  bowels  are  constipated,  while  in  others  looseness  prevails.    The  fbnnet 
symptoms  result  more  fatally  than  the  latter.    One  uniform  symptom  or  result  ci  the 
disease  is  that  it  settles  iu  the  throat,  and  the  animal  dies  firom  suffocation  or  sttrrft- 
tion.    No  treatment,  so  far  as  I  can  learn,  has  resulted  in  any  good,  and  the  prevailing 
opinion  seems  to  be  that  all  remedies  are  worthless.  If  there  is  any  preventive,  it  seeoi 
to  be  in  the  plentiful  use  of  salt.    My  hogs  escaped,  whUe  those  on  every  fkrm  aroood 
suffered.    The  disease  has  entirely  abated  within  the  last  month,  and  I  hear  of  no  cuei 
at  all. 

Mr.  T.  S.  GiLLiLAND,  Van  Wert^  Juniata  county,  says : 

Hogs  are  suffering  here  from  what  is  known  as  hog-cholera.  They  are  mostly  taken 
with  a  couch,  and  sdtne  die  in  a  few  hours,  while  others  linger  for  throe  or  four  days, 
sometimes  for  a  week  or  two.  When  opened  the  lungs  seem  to  be  verv  much  affected 
and  have  a  very  offensive  smell.  Some  persons  claim  that  they  can  detect  this  smell 
while  the  hogs  are  yet  alive.  They  seldom  recover.  8ome  apparently  get  well  and 
gain  in  flesh,  and  then  die.  One  man  brought  me  a  portion  of^the  lattv  part  of  s  hoe 
that  he  said  nad  had  the  cholera  and  recovered,  and  had  fattened  as  well  as  the  rsI  S 
his  hogs ;  but  the  meat  was  a  bricht  yellow.  I  thought  likely  this  discoloration  vu 
caused  by  an  obstruction  of  the  gall-duct,  so  that  the  gaU  had  disseminated  itself  like 
in  jaun^ce  in  itersons. 

The  cholera  seems  to  be  epidemic  in  its  nature,  taking  off  nearly  all  the  hoo  in 
a  neighborhood,  while  other  neighborhoods  may  entirely  escai)e.  Changing  wgi 
from  one  place  to  another  seems  to  be  beneficiaL  One  man  had  his  hora  in  pens, 
and  after  losing  between  forty  and  fifty  turned  them  in  a  woods  lot.  met  which 
he  lost  no  more.  He  thought  he  had  discovered  the  cause.  Another  farmer  had  hii 
in  a  large  field,  and  after  losing  about  thirty  he  put  the  remainder  in  pons,  and  they 
did  well.  He  thought  he  had  found  the  cause  and  a  remedy.  Somo  ofour  phjaiciiDi 
claim  that  the  disease  is  lung-fever,  while  others  think  the  affection  of  the  lungs  is  not 
the  first  cause. 

TENNESSEE. 

Mr.  H.  Shackelford,  Woodbury,  Gannon  county,  says : 

I  have  to  remark  that  no  disease  of  a  fatal  character  exists  among  anv  of  oar  fann 
animals  except  hogs.  The  disease  generally  known  as  hog-cholera  has  Men  prevail- 
ing in  this  county  and  other  counties  contiguons  to  it  to  an  alarming  extent-,  many  of 
the  farmers  in  the  oonmiunity  having  lost  nearly  their  entire  stock,  so  fatal  has  been 
its  mvages  iu  many  localities. 

As  to  a  diagnosis  of  the  disease,  nothing  definite  or  satisfactory  has  been  arriTed  at 
so  far  as  my  investigation  or  information  extends.  The  disease  is  developed  in  the 
same  herd  of  hoes  in  various  forms.  For  example :  Some  among  the  herd,  apparently  in 
good  health,  will  be  suddenly  attacked  with  vomiting  and  pnrnng,  and  will  die  in 
&om  twenty-four  to  thirty-six  hours.  With  others  the  disease  wul  assume  a  different 
form  of  attack.  Borne  will  make  constant  cflbrts  to  disgorge  the  contents  of  the  stom- 
ach, which  seems  to  bo  locked  up  in  their  bowels.  This  constipation  contiuiicH  with 
many  of  them  from  the  time  they  first  tako  the  disease  untU  they  die.  Many  of  than 
thus  afllicted  will  live  from  one  to  two  weeks,  and  I  have  known  a  few  to  wear  out 
the  disease  and  recover ;  but  the  few  that  sur\ivo  rarely  ever  make  thrifty  hogs.  I 
may  further  state  that  a  great  mauy  hogs  of  different  ages  and  sizes  sicken  and  di« 
without  exhibiting  the  b.^nnptoms  ul>ove  ix>intcd  out.  In  a  majority  of  cases  which 
have  come  under  my  notice  within  the  last  two  years,  the  disease  can  be  easily  de- 
tected in  any  herd  of  hogs  by  the  symptoms  indicated,  apart  from  the  vomiting,  purg- 
ing, &^.  Wlionevcr  a  farmer  discovers  among  his  hogs  any  that  move  aroimd  » 
though  they  were  too  lazy  to  cet  out  of  each  other's  way,  afflicted  with  a  squcakiug 
cough,  stiff  m  their  joints},  and  when  standing  or  walking  hang  their  heads  near  tl^ 
ground,  with  a  most  offensive  efiiuvia  exuding  from  their  mouths  and  nostrils,  acoom- 

Sanicd  by  loss  of  appot  ite  but  insatiable  thirst,  also  manifesting  a  strong  desire  to 
nd  a  warm  placo  in  which  to  lie  down,  and,  when  lyin^  down,  lie  on  their  bellies  in- 
stead of  on  their  sides,  they  should  be  at  once  Hcpariito<l  from  the  well  oues;  or,  per- 
haps, the  owner  would  be  no  worse  off  in  the  end  to  kill  oil  such  to  prevent  otnen 
from  taking  the  disease  from  them. 
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I  am  of  opinion  tliat  it  will  be  needless  for  me  to  write  anything  on  the  subject  of 
preventives  and  cures,  as  all  the  remedies  heretofore  introduced  and  tried  in  this  sec- 
tion of  country  have  been  pronounced  a  failure  by  the  most  of  those  who  have  tried 
them.  I  am  weU  satisfied  in  mv  own  mind  that  not  one  of  the  many  remedies  which 
have  been  introduced  and  vouched  for  can  be  relied  on  as  a  cure,  from  the  fiict  that 
what  is  commonly  termed  hog-cholera  I  believe  to  be  a  variety  of  diseases,  and  it  is 
Just  as  absurd  to  suppose  that  one  remedy  will  cure  all  the  diseases  of  hogs  as  that 
one  remedy  will  cure  all  the  diseases  of  man.  Nevertheless,  of  the  many  remedies 
which  have  been  brought  to  public  notice,  I  doubt  not  but  much  good  has  oeen  done 
by  at  least  preventing  disease,  if  not  in  some  abstract  cases  effecting  a  cure. 

I  am  an  old  man,  and  a  firm  believer  in  that  old  trite  maxim^  ''An  ounce  of  prevent- 
ive is  worth  a  i>ound  of  cure."  If,  therefore,  the  Department  of  Agriculture  con,  by 
further  investigating  the  subject,  discover  a  remedy  which  wiU  check  up  or  effectually 
stop  a  disease  whose  ravages  hitherto  have  not  been  confined  to  any  locality  or  cli- 
9iate,  it  will  confer  a  lasting  benefit  on  our  nation. 

Dr.  J.  E.  WooLFOLK,  Macon,  Fayette  county,  says : 

In  answer  to  your  inquiry, ''  What  is  the  nature  of  the  disease  which  now  prevails 
among  the  hogs  of  your  community  f ''  I  must  say  that  &om  the  very  casual  examina- 
tion I  made  of  one  that  died  of  the  disease,  I  am  not  prepared  to  give  a  satisfactory 
diagnosis,  and  will  only  say  that  I  found  complete  engorgement  of  the  liver,  with 
enlar|[ement  of  the  same.  The  lungs  presented  no  indications  of  disease,  nor  did  the 
intestines.  There  was  a  collection  or  serum  or  bloody  water  in  the  pericardium  or 
investing  membrane  of  the  heart.  There  were  no  indications  whatever  of  inflamma- 
tory action  on  any  of  the  abdominal  or  thoracic  viscera,  except  the  liver.  There  was 
positive  passive  congestion  of  the  capillary  circulation  generally,  which  I  have  reason 
to  believe  was  not  stasis  ancemia,  as  might  reasonably  be  supposed.  It  is  the  same 
disease  which  prevailed  to  such  a  destructive  extent  among  tne  hogs  in  this  country 
in  the  year  1868. 

llr.  Geobge  W.  Walkeb,  Springfield,  Robertson  comity,  says : 

Messrs.  Moore  &,  Woodward,  near  this  place,  last  spring  bought  two  hundred  and 
eighty  hogs  from  the  farmers  in  the  surrounding  neighborDood  for  the  purxKwe  of  fat- 
tening at  their  distillery.  The  cholera  broke  out  among  them,  and  berore  the  disease 
abat^  they  lost  two  hundred  and  fifty,  valued  at  $8  per  head.  The  disease  spread 
through  the  neighborhood,  and  also  prevailed  in  some  other  localities.  The  opinion 
seems  to  be  that  the  disease  is  contagious,  and  that  if  farmers  would  keep  up  their  hogs, 
and  not  allow  them  to  come  in  contact  with  those  affected  with  the  disease,  its  spread 
might  be  prevented.  Mr.  Wilson  Pitt,  who  lives  near  this  place,  and  within  two  miles 
of  Moore  &  Woodward,  raises  annually  five  or  six  hundred  head  of  hogs  at  his  distil- 
lery. Last  yean  while  the  cholera  was  raging  on  every  side  of  him,  he  fattened  six- 
hundred  head  of  his  own  raising  without  the  loss  of  a  hog  by  any  disease.  I  am  of 
the  opinion  that  the  disease  called  hog-cholera  is  the  disease  described  in  the  books  as 
"  hog-measles." 

TEXAS. 

Mr.  E.  L.  HiGHTOWEB,  Elysian  Fields,  Harrison  county,  says : 

There  is  a  disease  which  prevails  here  amone  hogs  called  cholera.  I  am  satisfied  it 
is  the  same  character  of  disease  as  the  so-called  chicken-cholera,  as  it  made  its  appear- 
ance about  the  same  time  and  under  the  same  conditions.  Therefore,  my  remarks  on 
the  subject  of  the  former  wiU  apply  to  the  latter,  with  this  exception :  The  disease 
among  nogs  has  not  been  so  general  as  that  among  fowls,  nor  does  it  always  prevail 
among  both  classes  at  the  same  time.  I  had  no  such  disease,  nor  any  other,  among 
hogs  until  last  year,  although  I  and  my  father  before  me  have  kept  hogs  on  this  place 
£>r  forty  years.  Lost  summer  I  had  a  smaU  herd  of  Berkshires  running  upon  gross.  In 
August  I  observed  one  to  be  sick — ^no  appetite,  great  thirst,  many  eruptions  on  the 
skin  as  if  fuU  of  small  boils.  He  did  not  puree,  out  seemed  constipated.  He  remained 
sick  about  a  week,  when  he  died.  I  gave  him  nothing.  Another,  a  sow,  took  sick 
about  the  same  time,  with  like  symptoms.  She  died,  and  after  death  the  hair  came 
off  the  carcass  very  easily.  She  had  no  discharges  from  the  bowels,  that  I  observed. 
I  gave  her  no  remedies.  A  third  hog.  a  barrow,  was  sick  shout  the  same  time— looked 
emaciated  and  hollow ;  had  copious  discharges  from  the  bowels  aU  the  time  of  his  sick- 
ness, of  a  very  loose^  watery,  greenish  character.  I  gave  him  nothing  except  a  little 
saltpeter  dissolved  in  water.  He  never  lost  his  appetite,  and  finally  recovered.  A 
fourth  barrow  was  similarly  affected ;  had  copious,  green,  watery  discharges,  with 
many  little  eruptions  on  the  skin.  When  exercised  he  would  cough  as  if  about  to 
strangle  with  phlegm.  He  drank  from  the  water-trough,  in  which  I  had  dissolved 
some  saltpeter  and  soft  soap.  I  gave  him  nothing  elM,  and  he  recovered.  He  was 
Bick  about  fourteen  days.  A  brood-sow  was  taken  sick  and  lost  her  appetite.    Shei 
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npparenilv  constipated,  and  liad  gicat  fevor.  She  would  cat  nothing,  and  pcemed  t? 
Lavo  but  little  dUi»o«itiun  to  drink.  .Slio  was  appai-ontly  in  jfreat  pain,  and  conghM 
as  il' greatly  ()i>piVHS<Ml  in  tlio  thi*st.  T  did  not  Huc-ccod  in  nduiinistcrin;^  any  remedyto 
her.  8bo  wau  sick  only  about  twonly-fonr  hours  when  she  tlicMl.  The  next  day  my 
Borkshire  hoar  wuh  taken  Kick  with  copious  diHchar^res  from  tlio  bowels.  It  badLi>d: 
lever  and  no  appetite*,  and  looked  hollow.  It{}  eyt»  were  ttunlc  in  its  head,  and  it  hsd 
everj.- apiiearaueo  of  a  huniau  suilerinj;  under  a  violent  attack  of  diarrhea.  I  trts 
alariiied;  as  he  was  my  most  valuable  linjr.  i  ])romptly  achniiiiRter»>4l  about  a  teaspooB- 
fill  of  calomel  in  water.  In  about  six  hours  1  re]M;ated  the  d<>s<?,  ^iviii;^  liini  to  drink  m 
the  interval  a  stronj^  w>lution  of  soft  soap  in  water.  The  w>jip  was  luaile  with  lye  from 
wood  atihes,  with  the  addition  of  a  one-pound  l>ox  of  eon  cent  rated  lyc  to  about  tirenTT 
gallons  of  wood  ashes  and  common  soap-<^ease.  In  twenty-ibur  hoiira  he  was  well  \ 
think  the  purginjij  natural  to  the  disease,  an<l,  when  eoikions,  is  favorable  to  reco\-erT, 
even  when  no  remedy  is  administered.  I  am  no  ])hysiciaii,  and  have  no  particnlar 
knowledj^e  of  the  science  ;  therelbi*c,my  eoi\jectuiv8  may  bo  very  crude  and  erroDftnu. 
15ut  I  think  both  ho;;  and  chicken  cholera  have  their  f;enn  in  adisonlered  liver,  cvis- 
ing  great  prostration  ot*  th«*.  vital  powers.  And  now  to  wig/;;est,  in  a  rough,  off-hJaod 
way,  the  remedy,  I  should  say  calomel,  and,  where  tUei'e  is  £^at  pnMtntion, 
such  tonics  as  are  lujed  in  practice  upon  hiuuan  beings.  As  to  a  preventive  bit 
ndnd  has  failed  to  reach  any  conclusion.  With  no  more  waminf::,  and  as  RnddeDiyai 
the  angel  of  death  came  upon  the  hosts  of  Sennacherib,  does  this  distemper  Men  to 
come  upon  our  herds  an<l  llocks.  On  highlands  and  on  lowlauds,  in  winter  udia 
Biujumcr,  in  the  spiing  and  in  the  fall,  among  tlocks  that  liavo  the  master's  care  ind 
among  those  that  <lo  not,  in  good  weather  and  in  bad  weather,  thiH  death  se«iu»t9 
have  all  timeu,  ])liwes,  and  sciisons  for  its  own.  Yet  there  must,  from  the  veiynttBR 
of  things,  be  a  preventive :  so  let  us  all  unite  to  discover  it. 

Mr.  C.  B.  IliCHARDSON,  Henderson,  Rnsk  county,  aays: 

Before  the  war  I  lived  near  the  Mississipjii  River,  in  Carroll  Pariah,  Lonisians.  1 
disease  called  cholera  broke  out  among  the  hogs.  It  was  the  first  opideuiic  eversMD 
by  the  planters  in  that  vicinity.  Most  of  the  planters  had  verj'  largo  herds  of  bo^ 
as  there  was  a  good  range  in  the  swamps  hack  of  the  fanns.  Every  form  of  tTBatmeot 
was  us(>d,  witlKiut  any  marked  success.  The  attacks  of  the  diseajie^were  quite  indte 
Some  would  Kwell  up  uiid  the  flesh  would  look  livid,  and  they  would  die  in  tweacj- 
four  hours.  Some  weiv  consti]>ated  and  others  would  have '^diarrhea.  Fat  ho0,« 
well  as  b^au  ones,  were  su]}je4^t  to  attack.  I  had  two  killed  wheu  first  taken,  and  0O( 
my  family  physician  to  assist  me  in  making  a  poat-morieM  examination.  The  boveii 
were  consti])ated,  and  the  inilammatiou  of  the  IkiwcIs  and  stomach  was  veiycreat 
I  kept  the  bogs  in  a  dry  inclosurc,  under  the  gin>houso  ami  cotton-shed.  I  pat  tarm 
the  trougliM,  and  fed  with  corn  boiled  in  lye  and  copperas  water,  aud  ]H>ke-rDot  d0oo^ 
tion  to  drink,  and  u»(u\  various  other  nostrums  in  vogue  without  success.  I  bnnicd 
the  hogs  that  die^l.  One  neighbor  (.ln>ve  his  well  hogs  tour  miles  into  the  awunp,  aod 
made  a  man  cam])  with  them  there,  with  some  success,  he  thought,  as  they  Apiwand 
to  die  at  a  lessrajjid  rate. 

I  have  lost  some  large  hogs  and  pigs  this  summer  with  this  epidemic  here.  The  dii- 
ease  appears  to  be  a  violent  fever,  and  kills  the  animals  in  a  verv  few  days.  Ipntons 
line  hog  in  a  lot  where  it  had  a  good,  dry  shelter.  I  triod  to  doctor  it  with  liquids. bnt 
could  not  trnipf  it  to  drink  anything.  I  tried  to  give  it  a  dose  of  calomel  on  a  piece 
of  beef,  but  I'onbl  not  induce  it  to  eat  anything  at  all,  and  finally  gave  it  npto  die.  It 
lay  thi-4'c  or  lonr  days  in  its  be<l,  aud  after  awhile  it  got  up  and  ate  a  few  moathfulsof 
corn,  and  lijially  recovered  without  any  treatment.  I  fattened  it  this  fall,  and  on 
butchering  it  I  I'ound  the  lungs  and  intestines  adhering  strongly  to  the  sides,  and  the 
intest  ines  also  t  i<Ml  in  lum]ts  with  fine  ligaments.  On  the  intestines  was  a  large  baUfinir 
ineluK  in  ilianieter,  lilb^l  tight  with  thick  matter  like  dough. 

Many  nostrums  ]niblished  as  cun;s  have  be<m  tried  with  such  little  sucoeaa  that  tha 
fanners  now  let  the  disease  t^ikoits  course  without  at  tempting  to  do  much  of  anythin^i 
When  a  bog  once  refuses  to  eat,  little  can  be  douefor  him. 

Mr.  J.  L.  Deen,  Johnstonvillc,  Upsliur  county,  says: 

A  distiasi'  among  bogs  h»^re  is  called  red  mange,  which  is  always  prevalent  dnring 
'unnner.  If  not  inime<liately  treated  the  hogs  will  tlie.  A  successful  remedy  isoom- 
>osed  of  mi'vcurial  ointment,  sulphur,  oil  of  pep|x»nniut^  lanl,  tallow,  and'  caiholie 
I  (id,  well  mixed.  The  animals  should  be  rubbed  with  tbis,  or  a  good-sized  ball  ahtmU 
M'  t.iken.  a  Ntick  run  througli  it.  and  the  stick  driven  in  the  ground  near  their feeding- 
'■'Mi^jlis  wliei«*  lliey  will  nil*  against  it. 

I  log-cbolcrn  also  ]»n'\  ails  here.    There  is  no  remedy  lor  the  disenHe,  and  at  least  nine 

It  of  evt  ry  lew  attacked  <lir.  In  the  iii-st  stages  of  the  disease  tlie  above  remedy  Ibr 
•>ang»'  is  said  to  Im'  about  jik  gootl  as  anjthing  else.  The  duration  of  the  disease  ia  verr 
-non  jjK  a  •itunal  t  bin  ;.r.  all  hough  a  few  eases  linger  along  for  some  time-ahedoi 

^^y  bair  ant'   w)of,  jiud  llnally  recover;  but  they  are  not  much  aooonat  lor  a  year  or 


'■•»r\\'-n'»*'  1 
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COERESPOja^EETCE  RELATING  TO  DISEASES  OF  CATTLE. 

ABKANSAS. 

Mr,  n.  S.  Dopp,  DoddsviUe,  Marion  county,  says : 

During  a  residence  of  six  years  in  tliis  county  I  have  not  known  anythinf^  like  an 
ei)iJeiiiic  amon<(  lanu  animals  or  fowls  in  niy  neighborhood.  In  the  county  of  Boone, 
ailjoinin«^  this  on  the  west,  some  cattle  have  recently  died  of  what  is  called  dry  mur- 
rain, and  many  hogs  have  died  of  cholera.  I  examined  one  cow,  and  found  the  same 
symptoms  present  as  observed  in  cases  of  Spanish  or  Texas  fever  in  cases  which  I  had 
examined  seven  years  ago  in  the  HtsAe  of  Kansas.  I  find  on  inquiiy  that  Texas  or 
Southern  cattle  have  been  <lriveu  through  Boone  county  the  past  sununer,  and  there- 
fore biilieve  the  disease  to  l>e  the  same.  The  tirst  symptom  noticeable  is  a  sluggish 
movement.  In  the  second  the  ears  and  head  droop,  the  eyes  sink  in  the  head,  and  the 
toes  of  the  hind  feet  drag  on  the  ground.  The  diuution  of  the  disease  is  from  two  to 
six  days.  On  examination  the  urinary  orcaus  present  a  very  large  and  inflamed  con- 
dition. The  stomach  is  discolored  to  a  black  or  dark  red,  and  the  contents  are  very 
dry  and  hard.  Some  remedies  have  been  admuiistered,  such  as  diuretics  and  very  ad<' 
tive  cathartics,  with  considerable  success.  My  opinion  is  that  such  treatment  is  wise, 
and  will  in  almost  every  caseelfect  a  cure  where  the  treatment  is  persevereil  in,  and  not 
delayed  too  long  in  the  beginning.  The  diuretic  used  was  nitrate  of  potash,  and 
spirits  of  terebinthina  the  cathartic.  Hog's  lard  was  also  used  in  large  and  frequent 
quantities. 

IOWA. 

Mr.  Tho3W^  P-  Ttler,  Ottumwa,  Wapello  county,  says: 

Until  this  fall  cattle  have  been  very  heathy  in  this  vicinity.  A  disease  is  now  pie- 
TftiUng  amou^  them  which  is  very  destructive.  It  is  called  ''  blftck-leg.^'  The  Weekly 
Courier  of  this  place  says :  ^*  William  Shepherd,  living  £bur  miles  north  of  this  city, 
has  within  a  very  short  time  lost  eleven  head  of  fat  cattle  from  a  disease  which  seemed 
to  balUe  the  skill  of  the  most  successful  veterinary  surgeons.  Yesterday  he  lost  another 
fine  animal,  and  sent  for  Dr.  Hinsey  for  the  purpose  of  holding  a  po8t-mortem  examina- 
tion. The  examination  was  held,  and  the  doctor  informs  us  that  he  found  that  the 
cattle  bad  been  dying  of  ^  malignant  anthrax,'  or  *  black-leg.'  In  the  case  he  exam- 
ined he  found  the  cavities  of  the  heart  occupied  by  a  olot  of  hlood  as  black  as  ink,  and 
nearly  the  size  of  his  fist.  The  mass  T^as  firm  and  tough,  and  when  removed  the  blood 
of  the  arteries,  of  the  same  consistency  of  that  of  the  center  of  the  heart,  followed  its 
removal  in  strings  the  full  size  of  the  arteries  and  several  inches  in  length.  The  dis- 
ease is  very  contagious  from  a  dead  carcass,  or  from  the  blood  of  the  animal  when 
tasted  by  oiher  cattle.  »  »  »  The  doctor  gives  it  as  his  opinion  that  when  stock  is 
allected  by  tliis  disease  the  farmer  would,  in  the  event  the  ciMie  proves  fatal,  do  well  to 
biuy  the  carcass  of  the  animal  without  even  removing  the  hide.  So  far  as  is  known 
there  is  no  remedy  for  the  disease,  and  the  best  thing  to  do  is  to  prevent  its  spread. 
Two  or  three  other  farmers  have  receiitly  lost  cattle.'^ 

MASSACHUSETTS. 

Mr.  S.  E.  Stowe,  Grafton,  Worcester  connty,  says: 

Abortion  in  cows,  here  in  the  central  part  of  Worcester  county,  is  becoming  quite  an 
alarming  disease.  Since  receiving  your  letter,  by  inquiry  I  finu  that  about  one-fourth 
of  our  cows  lose  their  calves,  some  at  four,  but  the  majority  at  from  six  to  eight  months 
along,  causing  a  loss  to  the  farmers  of  ono-half  their  value  for  dairy  purposes. 

There  has  been  nothing  done  in  this  vicinity,  or  in  the  State,  to  nud  out  the  cause  or 
discover  a  remedy.  My  own  conclusion  is,  that  the  disease  is  caused  by  some  weed  that 
is  eaten  by  the  cows,  both  in  grazing  and  in  the  cured  hay. 

Mr.  John  Brooks,  same  county,  writes : 

I  laiit  vear  raised  fifteen  Ileroford  steer  calves.  I  bonght  twenty,  and  out  of  this 
number  lost  five  by  a  disease  called  ''blind  staggers.''  I  think  eight  or  ten  of  them 
in  all  were  allected ;  and  I  lost  five  before  I  discovered  the  nature  of  the  disease  and 
found  a  remedv.  I  do  not  know  but  there  is  a  better  remedy  than  theono  I  used.  The 
calves,  when  first  attacked,  would  not  take  nourishment,  but  held  their  heads  up  and 
walked  around  the  pen  until  they  were  exhausted,  ana  then,  in  about  two  or  thre6 
days,  would  lie  down  and  die.    I  lost  live  in  that  way.    Four  I  MTed  in  ib»  fi>Uowing 
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manner :  I  tamed  new  milk  down  them  three  times  a  day — two  quarto  at  a  doK.  I 
mixed  aboat  one  half  pint  of  castor-oil  with  the  first  dose  every  other  morniu^  I 
kept  this  up  about  six  days,  when  they  again  commenced  to  take  nonrishmat  Tkff 
appeared  weak  for  about  eight  days  after  the^  oommenced  improving.  They  loit  M, 
but  not  to  any  great  extent,  and  seemed  to  winter  as  well  as  those  that  had  nol  tea 
sick. 

The  calves  were  constipated,  and  I  gave  the  oil  to  remove  this  difficulty.  I  ead^ 
fine  no  reason  for  this  sickness.  I  have  lost  calves  for  a  ntunber  of  yeats  hi  theaH 
way,  but  now  think,  if  taken  in  season,  they  can  be  cured  by  the  above  ramedy. 

MIOHiaAN. 

Mr.  Habry  Hay]S[ES,  Coldwater,  Brancli  county,  says : 

I  think  we  lose  more  in  value  from  the  effecto  of  milk  fever,  so-called,  in  oar  bU 
cowBj  than  from  losses  from  all  other  diseases.  This  disease  usually  attaekitiieeiiv 
within  from  four  to  twelve  hours  after  she  drops  her  calf.  It  generally  proves  &tiL  I 
watch  my  cows  closely  at  this  critical  time,  and  if  they  have  no  operation  of  thsboy 
els  for  six  hours  I  give  them  twenty  drops  of  croton-oil  with  half  a  ^111  of  sweet  ipriti 
of  niter.  This  I  give  in  one  pint  of  warm  water,  and  repeat  in  six  houB.  Smeil 
commenced  to  use  this  as  a  preventive  I  have  not  lost  a  single  qdw,  thoa^  I  pR* 
viously  lost  several  each  year. 

MISSOTTBL 

Mr.  Oeobge  W.  Pabkeb,  Yandalia,  Andrain  coxinlyy  says : 

There  are  but  few  fatal  diseases  among  cattle  here.  Sometimes  thoy  die  of  s  diNM 
called  black-log.  I  know  of  no  remedy »  but  salt  given  at  regular  intervab  at  aUM' 
sons  of  the  year  will  be  found  a  good  preventive.  I  have  handled  many  csttk  rti 
time,  and  with  very  good  success.  In  a  herd  on  the  grass  beside  mine  twalvs  or  te 
teen  head  were  lost  while  I  lost  none.  I  salted  my  herd  regularly,  while  mr  vMAtt 
failed  to  take  this  precaution.  I  salt  twice  a  week,  and  have  regular  diji  fa  a 
doing. 

Mr.  A.  J.  Peuitt,  Forsyth,  Taney  counly,  says : 

There  is  a  disease  prevalent  among  our  cattle  in  this  county  known  as  black-toogBef 
which  is  very  fatal  unless  properly  treated  in  its  earlv  st^^es.  The  only  waeetM 
remedy  known  hero  is  a  preparation  of  copperas  ana  salt,  equal  parts^  and  Mf 
applied  to  the  affected  part  (the  tongue). 

NEW  YORK. 

Air.  A.  A.  HoLOOMBE,  Y.  S.^  New  York,  writes  as  follows  oonoenuaf 
coutagions  pleara-pneamonia : 

This  disease  was  first  seen  in  Central  Europe  ahout  a  century  ago,  and  shiee  thit 
time  has  spread  to  most  European  countries,  to  Great  Britain,  Asia,  Australia,  sodAiiwr 
ica.  Its  spread  was  undoubtedly  due  to  contagion,  for  it  is  not  at  all  probable  thsittbe 
disease  originated  spontaneously  outside  of  Central  Europe.  It  is  a  specific  itinnsnfl  p^ 
culiar  to  bovine  animals,  for  other  species  are  never  affected  with  it.  It  is  always nb- 
acute  or  chronic  in  character;  usually  occurs  as  an  epizooty  or  ensooty,  and spresdi 
easily  and  rapidly. 

As  the  term  indicates,  the  lungs  and  the  pleura  are  tho  seat  of  the  dloaMA-  It  is  not 
considered  an  inliammatorjr  disease,  and  so  far  as  local  lesions  are  conoemed,  consifltt 
in  an  exudation  of  lymph  into  the  connoctiye  tissues  of  tho  lungs,  with  ^ftn9^'^  and 
'exudation  into  tho  pleural  cavities.  The  disease  may  he  limited  to  one  lung  or  it  nij 
wfect  both,  while  occasionally  the  pericardium  is  implicated.  One  attack  usually  con- 
fers immunity  from  subsequent  ones.  During  its  course  the  disease  generates  a  ipe- 
cilic  virus  capable  of  inooulatiug  healthy  auimals  of  the  same  species  with  the  lanu 
disease.  By  somo  few  authorities  it  is  believed  that  the  disease  con  be  genentad  by 
improper  dietetic  measures  in  coi\i unction  with  certain  other  influences,  as  ezcesiTe 
nilking,  and  hot,  illy- ventilated  stables,  but  there  is  no  positive  proof  to  support  this 
relief,  although  it  is  to  be  noted  that  the  outbreaks  in  ifew  Jersey  in  1879^4  and  in 
1877  wore  almost  exclusively  confmed  to  cattle  fed  on  beer-giains,  which  were  kept  ia 
Uose  stables,  and  gave  largo  quantities  of  milk.  The  disease  was  bpoaght  to  thit 
ountry  in  1849,  and  has  prevailed  to  a  greater  or  less  extent  in  diffiBient  locoUtifliSTer 

ih^  -.ukT^trui  ^ri^pn^ofiop  IP  rp4>k'^^'>'i  at  from  twelve  to  sixty  days,  andthesyiuplw* 
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dnrmg  this  time  are,  as  a  mle,  so  slight  as  to  receive  little  or  no  attention  from  owners 
or  attendants.  A  rise  of  the  oodily  temperature  is  the  first  indication  of  the  disease, 
and  can  be  detected  with  the  thermometer  alone.  Healthy  animals  have  a  tempera- 
ture of  100^  F.y  or  a  little  less,  so  that  a  rise  above  this  in  an  infected  district  would 
render  all  animals  so  affected  liable  to  suspicion,  for  in  those  where  the  thermometer 
registers  1029  F.  or  more  the  disease  can  almost  positively  be  said  to  exist.  The  first 
vymptom  to  gain  the  attention  is  mostly  a  short,  dry,  husky  cough,  of  a  peculiar  char- 
acter, and  is  first  heard  in  the  early  moming,  or  while  the  animu  is  drinMng.  At  the 
same  time  the  appetite  will  be  observed  to  uul  off  a  little,  and  rumination  beless  active 
than  common.  The  respirations  are  more  rapid  than  normal,  and  may  reach  twenty, 
twenty-five,  or  thirty  per  minute,  instead  of  about  fourteen.  Usually  every  respiration 
is  accompanied  with  a  low  n^t  or  sUght  moan.  The  cou^h  is  growing  more  frequent, 
harsh,  and  painful ;  the  back  is  slightly  arched ;  the  coat  looks  dead,  and  feels  rough 
and  harsh,  while  in  some  places  it  is  erect ;  pressure  along  the  back,  especially  in  the 
neighborhood  of  the  loins  and  in  the  spaces  between  the  nus,  causes  pain  and  flmching. 
As  the  appetite  falls  off  the  secretion  of  milk  diminishes,  until  it  is  finally  completely 
suppressed.  The  patient  generally  rapidly  runs  down  in  flesh,  the  surface  temperature 
vanes,  the  extremities  being  cold  at  one  time  and  hot  at  another ;  sometimes  but  not 
always  a  slight  dischar^  tSues  place  from  the  nostrils,  and  the  pulse  becomes  quite 
rapid.  The  lung[s  at  this  time  are  undergoing  changes,  easily  detected  by  the  expert ; 
th«  air-ceUs  admit  but  a  limited  quantity  of  air  to  tiie  affected  part ;  the  intestinal  tis- 
sue is  filling  up  with  lymph,  and  the  pleura  is  undergoing  the  cnanges  seen  in  this  dis- 
ease, presenting  symptoms  to  be  detected  only  by  the  practiced  ear,  as  loss  of  the 
respiratory  murmur,  the  presence  of  the  different  r&les  and  the  fHction  murmur  of 
pleunsy,  with  finally  the  absence  of  any  sound  at  all  as  the  lungs  become  hepatized 
in  the  second  stage,  or  the  one  of  marked  symptoms.  In  this  stage  the  temperature  in- 
creases and  the  pulse  runs  up  to  sixty  or  seventy,  and  sometimes  to  ninety,  beats  per 
minute.  Exammation  of  the  heart  will  show  it  to  be  laboring  hard  to  send  the  blood 
to  the  diseased  lungs  in  suf^cient  quantity  for  the  system;  the  extremities  are  cold: 
the  firont  legs  apart  to  facilitate  respiration,  which  is  becoming  more  and  more  rtupii 
and  difftcult ;  the  appetite  is  entirely  lost ;  the  secretion  of  nmk  has  ceased ;  the  feces 
are  hard  and  dark-colored:  the  urine  is  scanty  and  high-colored ;  drinking  causes  hard 
and  painful  coughing.  Tlie  animal  almost  refuses  to  move,  seldom  lies  down,  and 
stands  with  distended  nostrils,  moaning  at  every  respiration,  while  from  the  eyes  and 
uose  is  discharged  a  thickish,  purulent  fluid,  and  the  breath  is  hot  and  fetid.  These 
symptoms  daily  grow  worse  as  the  disease  encroaches  on  the  previously  healthy  lung- 
tissue  ;  breathing  is  effected  with  the  greatest  difftculty ;  the  pulse  is  so  weak  and  small 
as  hardly  to  be  felt ;  the  skin  clings  to  the  bones;  dropsy  beneath  the  chest  takes  place; 
the  animal  becomes  almost  unconscious  of  all  surroundings,  and  groans  and  grinds  the 
teeth ;  the  abdomen  fills  with  gas ;  diarrhea  sets  in,  and  death  speedily  closes  the 
scene. 

This  is  the  usual  course  of  a  typical  case  where  the  disease  runs  through  both  stages 
and  terminates  fatally.  In  many  instances  there  are  variations  from  this  general  course, 
OS  where  a  fatal  diarrhea  seta  in  early,  or  some  other  complication  occurs  which  carries 
the  patient  off.  (An  interesting  complication  occurred  m  a  case  at  North  Branch,  N. 
J.,  in  1874,  where  the  lungs  filled  up  rapidly  and  the  pulmonan^  artery  was  ruptured.) 
But  these  variations  are  important  only  to  the  student  of  special  pathology. 

Regarding  the  course  and  termination  of  this  disease,  it  is  to  be  noted  that  it  runs  a 
more  rapid  course  in  young,  vigorous  animals  than  in  any  others ;  also  that  a  short 
period  of  incubation  is  almost  amays  foUowed  by  a  rapid  subsequent  course.  At  times 
the  disease  terminates  favorably  in  the  early  stage  and  before  tne  extensive  alterations 
of  the  lungs  have  taken  place,  yet  these  organs  rarely  regain  their  perfect  function, 

f>art  of  their  tissue  ever  after  remaining  impervious  to  air,  while  adhesions  more  or 
ess  extensive  permanently  exist  between  the  lungs  and  the  walls  of  the  chest.  The 
cough  usually  remains  for  a  long  period  of  time,  being  due  to  the  alteration  of  lung- 
tissues.  Death,  as  a  rule,  takes  place  in  the  second  stage  of  the  disease,  and  is  due  to 
the  encroachment  of  the  exudate  upon  the  respiratory  surface  of  the  lungs,  to  anemia, 
to  gangrene  of  the  lung-substance,  or  to  a  fatal  diarrhea. 

The  percentage  of  deaths  which  occur  in  the  early  part  of  an  outbreak  generally 
reaches  from  60  to  90  ])er  cent,  of  those  infected,  while  later  on,  when  the  force  of  the 
infecting  virus  seems  to  have  expended  itself,  the  mortality  may  fall  to  15  or  20  per 
cent.  But  this  is  not  all  the  loss  to  which  the  infected  district  is  subjected.  The  ani- 
mals that  recover  are  of  little  or  no  value  for  weeks  and  months,  the  secretion  of  milk 
does  not  return  for  a  longtime,  and  it  is  almost  impossible  to  prepare  them  for  market, 
for  they  do  not  tlurive.  Besides  this,  unless  the  subject  of  disinfection  is  understood, 
and  its  necessity  thoroughly  appreciated,  all  new  animals  are  liable  to  take  the  disease 
and  thus  perpetuate  indefinitely  this  dreiadfhl  scourge. 

The  intimate  pathological  anatomy  of  this  disease,  and  the  microscopical  appearances 
of  the  involved  tissue,  can  hardly  be  of  value  to  the  public,  or  to  others  than  those 
tiioronghly  acquainted  with  histology,  so  that  unless  the  department  desires  especially 
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to  have  snch  I  will  refrain  from  occupying  your  time  witb  what  can  hardly  pwrtd 
interest.    I  will  (luTclbro  tali  your  attention  to  the  nii'aus  of  dia«^asiug  tliisdiMk. 
The  coiijrb  is  ]>ecnliar,  and  to  those  ac(inaintc<I  with  the  dirscaafi  wonld  be  almas 
cient  evidence  of  the  presence  of  the  contagions  f[)nii  of  pleura-pueumonia.    Th< 
mQ]uoter  ih  of  the  utmost  vulne  in  detA^cting  the  disease  early.     A  nhysical  exar        i 
of  the  chest)  the  temperatnn^  character  of  pulse  and  cou^h^  will  aiwaj-s  l)0  8nfi<t.»uA 
diaj^nosticute  the  ])re8euco  of  ])leura-pneimionia.    That  it  is  coutagious  will  beieah 
the  incubative  Hta;;e,  by  the  insidioiuuiess  of  its  conrsc,  and  fhini  tue  fact  thatithn* 
connection  whatever  with  the  causes  which  produce  the  ordinary  fbnu  of  this  diaen. 
that  is,  with  climate,  exposure,  change  of  weather,  food,  &c.     Also  from  the  fact  tbtii 

riads  by  contact,  and  is  very  fataL  Lastly,  some  animals  arc  not  sasceptible  tolk 
asc,  al>out  ir>  per  cent,  escaping  infection  even  when  sulvjected  to  the  inflnenccif 
the  contagion.  The  infecting  princi]>le  of  this  disease  is  no  (foiibt  both  fixed  and  t«!i> 
tile,  for  it  is  found  in  th(^  bhHul,  excretions,  secretions,  exudated  lyniph,  and  in  thtisr 

fiii*ed  airs.  The  vitality  of  the  virus  is  great,  lasting  sometimes  for  aevrnl  mosAi 
t  may  be  carried  by  the  air  a  distance  of  at  least  three  huodired  feet,  while  by  bnih 
of  diseased  meat,  atl'ectcd  clothing,  hay,  straw,  cars,  and  steambofita  it  may  be  etnirf 
to  long  distances. 

Mr.  J.  E.  Karr,  Big  Flat«,  GhemnDg  coanty,  says: 

About  the  1st  of  Oet4)ber  last  I  bought  a  lot  of  cattle  in  the  Btifl^iilo  cattle'iBufa!; 
said  to  have  been  raised  and  fed  in  the  State  of  Wiaconslu,  {lud  on  the  lOtfa  ^  tH 
some  mouth  nine  of  those  cat  tie  were  sick  and  one  had  died.  I  sent  for  Profewor  I«st. 
veteiinoiy  surgeon  of  Cornell  University,  and  after  examination  hie  said  they  hidt^ 
Texas  fever.  I  commenced  using  his  prescription  to  prevent  the  diseaae  from  spnid* 
ing  and  to  save  the  sick  <mes.  Out  of  nine  attacked  I  lost  five  head.  Od  the  1^ 
of  fifovember  I  bou^^ht  another  car-load  of  cattle,  said  to  have  been  raiaf^^  in  the  Stata 
of  Ohio  and  Michigan.  About  two  days  ago  the  same  diseajso  ma4e  its  appeanm 
among  them,  and  how  many  of  them  I  shall  lose  time  will  tell.  Now,  wbat  I  nvk 
to  say  unto  you  is  this,  as  you  are  at  the  head  of  the  Dcpartmcut  of  Ajgricnltiora  jn 
might  lay  such  facts  as  these  before  Congri'ss,  and  ask  it  to  enact  ^pifieuiw  to  pntot 
the  spread  of  the  disease  by  nrohibitiug  the  transportation  of  Texas  cattle  to  tbi 
East.  These  cattle  are  brought  to  the  markets  of  Chicago,  Detroit.  Qufialo,  and  in- 
deed all  the  great  cattle-markets  of  the  country,  whe^  tboy  are  f^  find  walez4 
and  the  next  day  cattle  from  other  States,  or  native  cattle,  as  they  an  called, in 
brought  in,  and,  eating  the  hay  the  t'exaos  left,  get  the  disease  ta\d  spread  it  all 
over  the  conntiy.  No  one  is  responsible.  Fanners  who  so  to  the  maxKcts  to  Inr 
cattle  are  not  to  blame,  as  they  do  not  know  what  yards  sick  Texans  have  bea 
in,  and  dealers  do  not  care  as  long  as  they  can  sell  and  got  their  eoininissioss.  I  do 
hope  yon  will  try  to  got  Congress  to  do  something  toward  prohibiting  the  shippin; 
of  diseajBcd  Texas  cattle  tlurough  the  country. 

Mr.  Fred.  P.  Newkirk,  Oxford,  Chenango  county,  says: 

In  reply  to  your  inquiries,  I  would  say  that  abortion  in  oows  and  bl4<Sdif  i& 
calves  are  the  principal  diseases  in  this  vicinity.  Not  Iceeping  cows,  t  cao  pn 
you  little  or  no  information  in  regard  to  abortion,  keeping  about  one  hundred  canti, 
I  think  I  am  well  posted  in  regard  to  blackleg.  A  calf  $ktt(icke<1  with  it  will  to 
stiii'  in  the  limbs,  its  eyes  will  sink  in  the  head,  and  it  will  lose  its  appetite.  Tbc 
diu-ation  of  the  attack  is  from  two  to  twenty -four  hours.  Sometimes  tney  will  live 
two  days.  I  have  never  heard  of  one  recovering.  After  the  diBcoveir  of  an  attack 
of  blackleg  the  animal  is  as  good  as  dead.  If  ulcd,  no  blood  will  rfow.  The  dii* 
ease  usually  sett  Us  in  the  legs,  hips,  or  shoulders.  The  exact  locality  can  lie  a» 
ccj^aincd  by  rHp))ing  on  the  animal  with  the  ends  of  the  fingers,  and  when  thi 
ail'ectiHl  paj'tiS  ar4^  reached  the  sound  will  bo  like  that  produced  by  rapping  on 
blubber,  and,  in  fact,  when  cut  open  the  part  affected  will  be  found  black  and  ulab- 
bery.  [  have  cut  a  slit  four  inches  long  in  a  shoulder  without  a  sign  of  distmir 
the  pail  alle<'fc(l  bciu*'  cutin;ly  dead. 

In  thoi^o  tljut  I  have  dissected  the  internal  organs  were  foimd  perfect*  but  the  heiit 
tud  veins  were  lull  of  coagulated  blood  as  black  as  tar.  The  fact  tnat  little  or  do 
blood  can  !•<'  drawn  from  the  large  vein  in  the  neck  of  the  calf  attacked  is  to  me  con- 
"lusive  (iviili'uce  that  the  diseasi^  is  one  of  the  blood. 

I  think  bleeding  is  a  preventive;  at  any  rate,  I  lost  three  \rith  the  disease  in  as 
nany  consecutive  days,  and  I  immediately  bled  the  balance  in  the  neck,  taking  aboot 
1  (juurt  of  blood  from  each,  and  have  not  lost  a  calf  since.  A  neighbor  of  miuc.  keep- 
ug  twenty-three  calves,  Umt  six  during  the  fall  months  with  the  uisease.  Hebiedtne 
oalance  and  lost  no  more.  Tlie  calves  are  usually  attacked  aJfter  being  tuned  od 
'   it'U'r-leod,"  and  should  be  blexl  l»clbre,  and  again  in  October. 

>Ir.  Cyrus  Rice,  Sardinia,  Erie  county,  says : 

"an^onally  during  the  past  twenty  years  we  have  lost  a  fctr  catflff  by  ftdlaea* 
iMt.ir  a  'liphOiAr'ft^     Many  bn-ve,  no  doubt,  died  for  a  lack  of  a  knowledge  <rf 
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disease,  and  others  because  remedies  were  not  AX)plie<l  soon  enongh.  The  first 
ptouifl  are  pn>t'u>M)  wcepiug,  quick  aiid  labored  broathiu;;,  driveling,  and,  as  the 
186  advances,  the  pulse  qiii^keua.  In  the  hu^t  sta«j;OH  of  the  disease  the  blood 
ses  thnmgh  the  veins  like  a  running  stream.  The  auiTual  refuses  to  either  eat  or 
k,  its  iianks  tu'ttle  in,  and  it  wandei-s  around  until  it  linally  falls  down  and  dies, 
r  l^ising  six  head  by  the  disease,  the  writer  8ave<l  sevcrul  others  by  a  free  use  of 
iky,  giving  saltpeter  and  borax  in  the  first  stages.  The  latit-uamed  articles  (a 
ispooniul  of  eai'h)  can  be  given  in  a  bran-mash  once  in  every  two  or  three  hours, 
e  animal  does  not  refuse  to  eat.  If  it  refuses  to  take  food,  the  throat  should  be 
swabbetl.  When  the  disease  extends  up  the  phar>'nx  and  into  the  cavities  of  the 
^  and  a  thick,  yellow  matter  runs  from  the  noetriU,  it  is  ([uestionablc  if  the  dis- 
can  be  reached  so  as  to  effect  a  cure.  A  few  years  since  a  neighbor  of  mine  cured 
V  of  the  dis4'uae  by  fe^idiug  saltpeter  and  borax  ui  the  inside  of  potatoes,  which 
rould  eat.  A  year  thereafter  the  cow  had  a  second  attack,  which  failed  to  yield 
»atment,  and  she  died.  I  do  not  doubt  that  any  medicine  that  is  efficacious  in 
rheria  in  a  |u>rKon  would  bo  good  in  this  disease  in  stock,  providing  it  was  used  in 

Perhaps  a  fW*e  use  of  sulphur  might  prove  beneficial. 
ere  is  another  disease  that,  so  far  as  I  kuow,  has  always  proved  fatal,  although 
>t  very  frecinent  occurrence.  It  usually  attacks  calves,  yearlings,  or  two-year- 
The  first  symptom  noticed  is  seen  iu  the  animal  l>iiig  down,  a  refusal  to  eat, 
in  a  short  time,  inability  to  get  upon  its  feet.  It  generally  di«*s  within  from 
ity-four  to  forty-eight  hours.  On  taking  off  the  bide,  the  legs  and  body,  on  one 
apiiear  as  if  bruised  to  a  jolly.  I  think  the  Jelly  api>earance  is  the  result  of 
niinati<m,  but  the  cause  is  unknown  here.  It  is  sometimes  called  munraiB^  bat  I 
t  if  that  is  tlu)  corre^^t  name  of  the  disease.    We  have  no  remedy. 

r.  J.  D.  Smith,  Gniig,  Lewis  county,  says : 

iisease  made  its  ai)praranco  among  cattle  in  this  county  in  July,  1877,  where  it 
axists.  It  attacks  old  and  young.  The  first  symptoms  are  manifested  by  stiff* 
and  great  pain,  as  the  animal  moans  continually  and  so  loud  that  it  may  be  heud 
distatice,  loses  its  appetite  and  ciul,  and  has  no  action  of  the  bowels;  manure,  if 
is  as  black  as  ink ;  if  a  ftesh  cow,  the  milk  dries  up  entirely  within  three  hoursy 
the  animal  almost  invariably  dies  within  forty-ei^ht  hours.  On  oi>eniug  the  ani- 
[>1ood  is  found  in  bunches  in  tlie  veins,  the  tiesh  is  bloo4l8hotten  on  the  stomach, 
uilammation  of  the  bowels  is  revealed.  No  very  close  examination  has  been  made 
Various  remedies  have  been  tried,  and  I  have  succeeded  in  curing  one  of  my 
cows  that  was  attacked  by  the  disease.  I  gave  her  one  pound  of  Glauber  sal  t«diB- 
<l  in  warm  water,  and  every  hour  for  six  hours  gave  her  a  quart  of  strong  boneset 
nibWd  her  bod  >  and  joints 'with  a  woolen  rag  to  start  the  circulotion  of  flie  blood, 
u  a  week  after  the  attack  she  was  able  t-o  raise  her  cud,  l)ut  gave  no  milk  for  two 
:ft.  At  the  end  of  three  weeks  she  api>eared  as  well  as  ever,  and  is  all  right  now. 
disease  prevails  on  sandy  soil,  where  the  feed  is  good  and  tin*  water  is  pure.  It 
w  to  ns,  and  is  alarming.*^  No  cattle  have  been  attacked  witli  it  since  they  were 
1  from  the  pasture  and  shut  up. 

r.  ]Mabtin  J.  Sackett,  Hoose^^e,  Lewis  county,  says : 

iis  in  a  dairy  county,  and  there  is  no  jnwalent  disease  exeept  among  cows.  We 
lost  heavily  iVom  garget  in  the  ndder  of  cows.  Poke-root  sometimes  helps  it. 
not  often.  Lumps  very  Irequcntly  come  also  in  the  teats  of  cows— a  sort  of  stop- 
— which  lias  been  a  source  of  great  loss  to  us.  W^e  know  of  no  remedy. 
3  have  sutfered  also  from  abortion  among  cows  to  the  extent,  in  some  instances,  of 
lulf  the  herd.  It  has  not  been  so  prevalent,  howevt^.  the  past  throe  years  as  it 
pjevious  to  that  time. 

x.  J.  M.  Anable,  ifaples,  Ontaxio  county,  says : 

3  have  been  very  much  annoyed  by  abortion  in  cows.    It  seems  liable  to  Q<mie  on 
ny  time.    No  cause  has  been  discovered,  and  of  all  the  remediee  that  have  been 
iione  have  proveil  of  the  least  benefit.    Wlien  it  gets  into  a  herd  it  generally 
ts  from  one-third  to  one-half. 

ere  have  Ium'u  a  few  cases  of  blackleg  amon^  calves,  that  were  in  good  condition. 
It  nil  (»f  the  cases  proved  fatal.  No  preventives  or  remedies  have  been  found. 
rgot  or  udder-ill  has  been  the  source  of  much  annoyance  with  our  best  cows.  The 
se  affects  the  udder  and  causes  the  milk  to  become  lumpy  ;  if  the  disease  is  severe 
ronies  bloofly.  the  teats  swell,  and  hanl  bonches  appear  on  the  udder.  As  a 
dy  oTie  <inart  of  warm  lard  and  one-half  jiiut  of  molasses  given  as  a  physic,  to- 
•r  with  fivqr.ont  bathings  of  the  bag  with  cold  water,  ond  drawing  off  tlio  milk 
'  or  four  tiiiu'w  a  day,  will  be  found  beneficial.  If  infiammation  should  be  great^ 
;  fomentation  to  soften  the  mldcr,  and  use  a  mild  liniment  or  ointment.  About* 
r  cent.  <A'  our  cows  are  affected  by  tlda  dieeMO,  anp  about  10  per  cent,  of  tbeee 
jndred  unfit  for  dairy  porposes. 
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Mr.  Frank  D*  Curtis,  Charlton,  Saratov  county ,  says: 

Any  section  of  conntry  in  which  eattlc-Yoids  and  feeding-Btations  coimeetodiift 
lines  of  transportation  are  located  is  liable  to  bo  infected  with  sach  conta^oafr 
eases  as  may  exist  amonc  the  cattle  transported  or  collected  at  the  ysrcbL  or  fik 
may  bo  sujierinduccd  by  mo  conditions  on  the  cars  and  at  the  yards  favorable  fir  M 
development.    Thus  at  the  Central  Railroad  station  and  sale-yards  located  at  £«(ir 
bany,  K  Y.,  contagious  diseases  have  been  disseminated,  and  this  must  contiimtih 
the  case  in  the  future.     Great  precautions  should  therefore  be  inanenrated  bf  k 
adoption  of  sanitary  laws,  looking  to  the  prevention  of  such  danger,  by  mtStingm 
visions  to  regulate  and  control  all  animals  which  may  come  to  theee  places,  or  in 
may  develop  contagions  diseases  after  their  arrival.    Under  no  circnmiifancM  rin' 
the  proprietors  of  such  yards  be  permitted  to  allow  diseased  animals,  or  those  np; 
to  be  infected,  to  leave  their  yards.    A  stringent  prohibitory  law  of  this  cbfi 
should  1>e  passed  by  Congress  to  prevent  the  spread  of  contagion,  which  mi|^ 
losses  of  millions  of  dollars.    We  have  some  infections  diseases  among  the  doi 
animals  of  this  conntry  which  are  liable  to  spread  any  year  with  disastxoQi] 
hence  the  necessity  for  the  immediate  enactment  of  snch  a  law.     Congress  )>«■ 
laid  an  embargo  u]M)n  the  Importation  of  cattle  fiom  foreign  porta  or  piiiMiii 
tagious  diseases  exist,  and  a  precantionaiy  measure  regulating  the  trai       r     » 
exchange  of  animals  in  this  country  is  aunost  equally  important  and  uo 
cially  in  connection  with  tlie  great  transcontinental  and  Bhippinff  roates. 

Murrain, — The  oldest  cattle  disease  of  which  mention  is  made,  either  in  norii 
profane  history,  and  which  in  malignant  form  has  broken  out  and  aestroyed  mnf  M 
tie  in  various  countries  from  the  most  remote  historical  periods^  has  not  as  yetjsgiJi 
in  the  malignant  forms  of  olden  times  in  our  favored  land;  m  faotm  we  do  not  tai 
that  any  such  disease  has  existed  here.    Formi^  of  fever  of  a  malarial  oharadv  ■ 
other  types  have,  in  different  localities,  been  called  murrain,  bnt  they  have  pU" 
spread  beyond  the  herd  or  locality  where  the  disease  existed.    A  chanse  of  lot 
bringing  with  it  the  change  of  climate  and  diet,  have  usually  reaolted  m  a  i 
ticu&rly  where  the  disease  was  of  a  malarial  character.    Its  prevail 
is  generally  due  to  local  causes,  such  as  bad  air,  bad  AhmI,  and  bad  watei,  v 
filui  and  exposure.    Murrain  has  probably  been  nsed  by  writers  in  all  ages  ^  •  !> 
term  for  all  malignant  fevers  and  disorders  which  have  been  especially  £rtsl  i 
character  or  contagious  in  their  nature.    In  America,  as  elsewhere,  the  tenn  ha 
times  been  used  to  designate  £fttal  disorders  among  cattle  which  were  real]viy 
diseases,  requiring  special  treatment,  as  they  were  of  distinct  and  separatecliai 
Malignant  types  of  fever  and  diseases  of  the  Kidneys,  longs,  and  stomach  hare  iIL  — 
classed  as  murrain.    Each  of  these  cases  of  so-called  murrain  would,  therelbre^  v 
different  treatment,  and  the  same  general  rules  of  proper  care  and  managemetf 
apply  to  all  of  them,  and  act  as  putial,  if  not  effectual,  preventives  to  each. 

Pleuro-pneumonia, — ^This  infectious  and  contacious  disease  was  introduced  i 
country  in  May,  1859,  by  an  importation  of  cattle  firom  Holland  by  Chencxy,  oi^ 
chusetts.    Two  of  the  cattle  were  sick  when  they  arrived;  and  died  a  few  dsyi.* 
ward.    The  disease  proved  to  be  the  virulent  pleuro-pnoumonia,  and  from      i 
spread  far  and  wide.    No  kind  of  treatment  availed  anything  with  an      uf> 
with  the  disorder  at  that  time.    So  fatal  and  destructive  was  the  malady  >..«ai 
following  an  act  was  passed  by  the  legislature  of  Massachusetts  provim      f^  m.v 
tirpation,  and  authority  was  given  to  a  commission  appointed  for  the  pw j      Ib  U 
all  cattlo  which  had  been  exposed  to  it.    The  disease  mged  with  more  or  ko. 
notwitlistanding  these  precautionary  measures,  until  the  year  1865,  when  it  ..^' 
parcntly  eradicated.    More  than  a  thousand  cattle  were  killed  and  buried  in 
alone  to  prevent  its  spread.    The  State  paid  out,  in  compensation  for  the  cat*^ 
bv  direction  of  the  commission  and  for  other  expenses  connected  with  the  exti 
or  ftie  plague.  $^,511.08. 

As  this  anu  other  cattle-plagues  were  raging  all  this  time  in  Europe  with  dii 
results,  Congress  was  induced  to  pass  a  law  prohibiting  the  importation  of  c 
<his  country  from  any  district  in  Europe  where  any  contagious  disease  was  pi.?.*- 
\nd  we  believe  all  cattle  are  quarantined  long  enough  before  embarking  to       i 
vhether  or  not  they  are  infected.    This  precautionary  embargo  is  most  impo* 
<<iould  be  continued  without  repeal  or  modification.    A  milder  tyi>e  of  plew«- 
iionia  appeared  in  the  vicinit^r  of  Albanv  and  New  York,  but  not  being  as  viro 
'he  disease  which  was  spread  trom  Mr.  Chenery's  herd,  it  was  eradicated  bv  tre 
^nd  isolation  of  the  animals  and  herds  affected.    In  the  eastern  part  of  New  •- 
\nd  near  Baltimore,  Md.,  it  prevailed  for  several  years,  causing  considerable 
>nt  we  believe  it  has  disappeared.    In  the  first  stages  laxatives  of  castor-oil  <- 
inseed-oil  should  be  given,  and  blisters  applied  to  the  surface  over  the  lungs, 
4do  of  the  chest.    As  the  disease  progresses,  tcooics  may  be  administered, 
ial  should  be  kept  carefully  housed  and  free  from  exposure,  and  as  widely  a 


^^m  other  cattle  as  possible.    Filthy  stables  was  one  of  the  causes  which  L 
.MTTAior  *>^^  disease^  ^f  "ot  the  only  cause,  in  the  vicinity  of 
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oloae  confinement,  together  with  fbnl  stables  and  the  constant  breathing  of  vitiated 

e£     led  it  to  break  out  among  the  dairy-cattle  of  New  Jersey.    Swill-milk  estab- 

ivoold  be  the  natural  source  of  this  malady,  and  they  should  be  watched 

MM.  ^«. »€»«<  care,  as  one  animal  firom  snch  a  pest-honsc  would  spread  contagion  iac  and 


k. 


gootio  apthary  or  foot  and  mouth  disease, — Following  closely  after  pleuro-pneu- 

mI  came  the  epizootic  apthar,  which,  however,  was  of  a  milder  type  and  generally 

»Ued  to  treatment,  although  convalescence  was  sometimes  slow  and  tedious.    The 

oaae  was  communicated  by  a  virus  or  contagion  thrown  off  from  the  points  of  erup- 

1  in  the  mouth,  teats,  or  feet,  where  the  msorder  generally  manifested  itself  out- 

rdl^  by  blisters  or  pustules.    It  was  strictly  a  contacious  disease,  but  absolute  con- 

t  ^th  the  virus  was  necessary  to  impregnate  a  fresn  animal.    Isolation,  tiierefore, 

a  ver^  effectual  in  helping  to  get  rid  of  it,  and  in  preventing  its  spread.    It  had  been 

vwn  jn  Europe  since  1(35,  but  did  not  reach  Great  Britxun  till  1839^  when  it  came 

aome  Dutch  cattle.    It  will  be  remembered  that  pleuro-pneumoma  also  came  to 

ca  firom  Holland.    The  foot  and  mouth  disease  was  first  observed  in  America  in 

V,        .  during  the  autumn  and  early  winter  of  that  year  it  prevailed  to  a  small  ex- 

±  ^  Oneida  county.  New  York,  and  quite  extensively  in  Dutchess  county,  in  the 

I  State.    It  undoubtedly  was  spreaa  &om  the  stock-yards  in  Albany,  where  the 

I  was  left  by  cattle  brought  from  Canada.    From  Albany  it  was  carried  by  cattle 

cattle-markets  at  Brighton^  Mass.,  near  Boston,  firom  whence,  as  a  matter  of 

m^f  it  was  scatteied  to  other  pomts  where  the  cattle  were  taken.    Mild  laxatives 

d  In  eliminating  the  virus  from  the  system  were  given,  and  tonics  if  there  was  a 

ncy  in  any  animal  to  sink.    The  pustules  and  the  surface  of  the  body  should  be 

1^.  4)lean.    No  better  disinfectant  could  be  used  than  carbolic  acid  diluted  so  as  not 

irzitate  the  raw  flesh,  and  this  wash  is  also  exceedingly  curative.    Absolute  quar- 

tine  is  necessary  to  keep  the  disease  from  spreading.    All  manure  and  straw  should 

plowed  under,  and  so  should  all  rags  or  anything  e&e  used  about  infected  animals. 

»  one  should  wash  the  sores  who  has  any  aorasion  of  the  skin  or  sores  which  miizht 

ipfActed.    For  several  years  wo  have  heard  nothing  of  this  disease,  and  we  safely 

(wi      e  it  has  been  expelled  from  our  midst.    As  we  understand  its  nature  and  symp- 

luuch  better  than  we  did  when  it  was  a  stranger  to  us,  if  it  ever  should  visit  us 

^aui  we  will  doubtless  meet  it  at  the  threshold  and  prevent  its  extension. 

Constipated  feter, — During  the  prevalence  of  a  severe  droucht  in  the  summer  of  1877  a 

ver  broke  out  among  catUe  on  the  plains  near  Schenectady,  N.  Y.,  which  was  exceed- 

gly  fatal  to  all  animals  attacked.    It  was  confined  to  one  neighborhood.    Ordinary 

lysics  did  not  seem  to  mitigate  or  ease  any  case.    The  progress  of  the  disease  was 

iry  rapid.    This  section  of  the  country  was  sufiering  with  the  worst  drought  known 

raars^  and  the  grass  of  the  pastures  was  dried  up.    Water  was  very  scarce,  and  all 

uffered  for  want  of  it.    The  exceeding  dryness  of  the  forage,  together  with  a 

»^  ^  ,/ater,  undoubtedly  caused  this  fatal  diseaso,  as  it  passed  away  as  soon  as  the 

came  and  roplenished  the  spring  and  caused  the  grasses  to  again  become  succu- 

.    It  might  have  been  prevented  if  green  fodder  or  a  plentiful  supply  of  roots  had 

I  mixed  with  the  sunburnt  and  dried  up  grasses  of  the  fields. 

'i  Jeter y  or  Texas  cattle  disease, — ^This  disease  has  created  so  much  alarm  through 
^  try,  and  especiaUy  along  the  great  avenues  of  transportation  and  centers  of 
.«  .^e  trade,  that  a  description  of  its  nature  and  progress,  as  well  as  the  treatment 
t-w  malady,  is  deemed  important.  The  disease,  so  little  known  in  Northern  States 
itil  within  a  short  period,  can  be  traced  back  to  the  eighteenth  century,  and  has  ex- 
bed  ever  since.  It  should  not  be  called  **  Texas  cattle  cuaeaso,''  as  it  is  not  peculiar  to 
szas,  but  obtains  this  sobriquet  from  the  fact  that  nearly  all  cattle  driven  north- 
ard  come  firom  Texas  or  the  Indian  Territory.  In  August,  1796,  a  disease  was  com- 
unicated  by  a  drove  of  South  Carolina  cattle  to  cattle  m  Eastern  Pennsylvania,  and 

>  aU  cattle  coining  in  contact  with  them,  or  occupying  the  same  yard  after  them, 
one  of  the  Southern  cattle  died.  Nearly  all  of  the  infected  natives,  however,  did  die, 
at  fuled  to  communicate  the  infection  to  others.  Before  that  day,  and  from  that  day 
I  this,  splenic  fever  has  been  communicated  by  cattle  from  malarious  Southern  districts 
I  those  of  higher  northern  latitudes.  Nortnem  cattle  are  infected  by  crossing  the 
"acks  of  l^ose  from  the  South,  or  by  being  yarded  or  pastured  in  the  same  inclosure. 
he  disease  resists  medical  treatment,  and  almost  invariably  proves  fatal.  The  virus 
umot  pass  through  a  second  generation  and  infect  in  turn  still  other  animals.  Not  an 
istance  is  known  of  such  a  result,  though  a  single  case  is  said  to  have  occurred  in  New 
drk  State,  in  which  the  virus  must  have  been  received  directly  from  a  Texan,  and  not 
>m  a  sick  or  dead  native.  The  name  splenic  fever  was  ^ven  by  Professor  Gaiugee, 
•Cause  the  spleen  was  found  to  bo  the  organ  mostly  affected,  as  it  was  invariably 
dud  greatly  enlarged.  Of  several  hundred  spleens  examined  in  one  week,  in  August, 
68.  those  of  native  cattle  average  1.39 ;  of  Cherokees,  2.36 ;  of  Texans,  2.79.    An  in- 

>  \e  of  one  weighing  eight  pounds  is  reported.    Immediately  after  the  close  of  the 
.  the  i)ent-up  and  accumulated  herds  of  cattle  in  Texas  sought  an  outlet  through 

^c^ouri  and  Kansas,  and  left  disease  and  death  in  their  track.    The  cattle-raisers  on 


464        BEPORT  OF  THE  COMMISSIONER    OF   AGBICULTURE. 

putting  it  in  a  tub  of  hot  water  as  little  below  the  boilin^^  point  as  possible,  inUkp  1 
to  relieve  the  kidneys  and  open  the  pores  of  the  skin,  and  thereby  induce  » In^ 
evaporation.    After  sweating,  give  sweet  spirits  of  niter  and  powdmd  snlphD;fii 
an  ounce  upward,  accordmg  to  the  size  of  the  animal.    If  the  above  simple  txMHa 
does  not  effect  a  euro,  a  purgative  dose  of  castoroil,  from  two  to  five  ounces,  udte 
three  to  six  ounces  or  Glaul^  salts,  according  to  the  size  of  the  animal,  may  be  era 
li^ero  there  is  inability  to  urinate  on  account  of  inflammation,  give  freely  ol 
laginous  drinks  ^flaxseed  tea  or  slippery-elm  bark),  with  one  oonce  of  spirits  Oi  » 
until  there  is  rehef.    Cloths  wrung  out  of  boiling-hot  water  and  laid  acron  the  In 
will  aid  in  getting  the  kidneys  at  work,  and  will  help  to  redace  the  iwflamtn^tMB.  I 
cattle  are  fed  plenty  of  salt  and  sulphur  for  a  month  before  being  tuzned  ont  in  ik 
spring,  it  will  nelp  to  purify  the  blood  and  open  the  i>ores  of  the  slun.    When  sal^ 
is  fed  to  stock  it  will  not  be  safe  to  expose  them  to  cold  storms,  as  they  are  then  mi 
more  susceptible  to  colds.    Salt  and  sulphtir  are  also  good  remedies  fx  preTemii; 
blackleg  and  kindred  diseases. 

Diarrhea, — This  is  the  most  common  disorder  amon^^  tana.  nnimAlti^  and  usnsllf  ]» 
ceeds  from  indigestion.  It  may  be  and  is  often  excited  by  colds.  Young  siimi!i 
raised  by  hand  are  very  often  afiUcted  with  it,  and  sometimes,  though  zanly.i 
mother's  milk,  when  drawn  by  the  ofispring,  wiU  produce  this  ^sease.  Tbii  coh 
occurs  when  the  milk  is  too  rich  in  butter  ana  on  this  acconnt  is  not  well  digotei 
When  this  is  the  case  the  young  animal  should  be  ffiven  milk  from  another  betft^ « 
fed  on  extract  of  rennet  or  pepsin,  which  will  aid  in  the  healthfol  disestion  of  ds 
richer  milk.  The  simpler  remedies  should  always  be  tried  first,  esjieciaily  in  tmto;; 
yotmg  animals ;  hence  in  mild  cases  of  diairhea  a  few  drops  of  laudanum  may  be  gira 
or  a  small  quantity  of  g[ingcr  tea,  or  a  pint  of  scalded  milk.  It  wonld  be  well  to  gin 
one  of  these  remedies  with  a  tablespoonful  of  extract  of  rennet,  and  if  there  is  no  cm 
then  use  other  medicines ;  purge  the  stomach  with  salts  or  castor-oil.  and  follow  ttii 
by  astringents,  such  as  alum,  &c.,  graduated  according  to  the  size  or  the  animil  ad 
the  seventy  oi  the  case.  Scores  of  cows  have  been  treated  in  the  above  mamwnnth 
favorable  results. 

Dysentery. — Diarrhea,  if  not  suppressed,  will  run  into  dysentery .  This  disNwnir 
also  be  caused  by  straining  the  bowels,  or  by  sudden  changes  of  the  weather,  wkid 
produce  colds  and  consequent  inflammation.  It  is  a  disease  of  the  boweb^  irbile 
oiarrhea  is  a  disorder  of  the  stomach.  It  requires  prompt  treatment.  CastoMiilB 
the  best  purgative,  to  be  followed  by  soothinc  doses  of  arrow-root  and  milk  gnri. 
The  disorder  must  not  be  checked  too  suddenly,  or  the  fever,  which  always  aeeoa- 
panics  it,  will  bo  increased,  as  will  also  the  danger.  If  the  disease  continncB  tAff 
thorough  purging,  give  from  a  half  drachm  to  a  drachm  of  tinotnre  of  opiou.  Tb 
disease  may  be  Imown  by  the  griping  pains  which  accompany  it  and  the  oSeosn 
smell  of  the  excrement,  which  is  often  coated  with  tho  mucus  which  lines  the  iuidt 
of  the  bowels.  Lying  on  the  cold  and  frozen  ground  is  one  of  the  most  potent  cubs 
of  this  painful  and  weakening  disease.  It  sometimes  becomes  chronic  and  ^  not 
yield  to  any  form  of  treatment.  A  valuable  Ayrshire  bull,  ten  yean  old,  was  takn 
with  diarrhea  in  tho  autumn.  It  was  caused  by  overfeeding  with  cozn-meaL  Bi 
was  getting  three  quarts  a  day,  and  the  man  feeding  him  being  directed  to  doobktki 
quaiSity,  making  six  (]^uarts  a  day,  understood  the  order  to  be  nix  quarts  twice  b  diy. 
making  twelve  quarts  m  all.  In  less  than  two  weeks  diarrhea  set  in,  which  npidlf 
ran  into  dysentery  of  the  most  violent  tyi>e.  Cathartics,  followed  by  poweiral  a- 
tringonts,  were  given,  but  no  cure  was  affected.  As  soon  as  the  owner  discoTend  tbit 
the  animal  was  sick  the  meal  was  discontinued  and  he  was  allowed  to  eat  nothia; 
but  dry  hay,  and  this  diet,  together  with  tho  astringents,  served  to  check  the  pmcia^: 
but  it  did  not  altogether  cease.  Further  treatment  was  relinqaished  with  tho  MJpi 
that  in  tho  spring,  when  turned  out  to  grass,  nature  might  correct  the  disorder.  ThiSt 
however,  was  not  the  case,  and  he  continued  to  grow  weaker  and  weaker.  Thi 
scours  did  not  cease  until  late  in  tho  fall,  when  he  was  in  such  an  emaciated  conditio 
that  ho  was  killc<l.  During  the  winter  and  summer  his  excrement  showed  that  hi 
food  was  not  digested,  aud  tlio  stench  arising  from  his  feces  was  nnendnrable.  B«i 
tho  condition  of  this  bull  been  observed  in  time— before  the  fanetions  of  digeetioa 
;vere  completely  broken  down — ^he  possibly  might  have  been  cured. 

In  anotncr  case  a  young  cow  was  taken  with  dysentery,  also  canaed  by  ovexfeedim;. 
u  this  case  the  disease  was  checked,  but  the  digestive  organs  were  left  in  soch  a  ftfble 
'ondition  that  she  never  could  digest  more  food  than  barely  snfitcient  to  keep  her  ili^e. 
^i^d  it  was  found  impossible  to  fatten  her.  She  was  in  a  better  condition  on  erus  thaa 
,u  dry  food,  but  altnough  allowed  to  run  barren  a  whole  summer  to  grass  she  did  oo( 
;;ain  in  flesh,  and  the  following  winter,  though  fed  with  great  care,  she  did  not  thrive, 
Lti(l  was  tinaUy  killed  as  a  worthless  animal. 

Lnotlier  cow,  two  weeks  after  calving,  took  cold  from  exposnte  in  the  bara-jranlf 
.iiich  brought  on  a  Bovero  dysentery.  Laudanum  was  adlminlsteied  without  tff 
»^nclit,  and  in  three  days  the  cow  died. 

^n  r«Tior-oi  raift  i^i  rt\(roTf}  f  n  *h{\  quantity  of  concentrated  fi)od  to  be  gi^isn  to  aDinik 
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be  mado.  It  onght  always  to  be  fed  to  them  by  persons  of  Judgment  and  ox- 
Lence,  ae  there  is  great  dinerence  in  the  digestive  abilities  of  different  animals ; 
n,  again y  there  is  so  much  difference  in  the  character  of  the  different  kinds  of  food 
"egards  the  readiness  with  which  they  may  be  digested,  and  in  their  direct  effects 
»n  the  system  by  heating  or  cooling,  relaxation,  or  astringency,  that  great  care  and 
Mimination  are  necessary.  It  is  proper  always  as  a  first  principle,  and  an  important 
,  too,  in  feeding  meal  oi  anv  kind,  to  graduate  the  mess  according  to  the  size  of  the 
mal,  and  not  according  to  the  age,  as  tnero  may  be  great  difference  in  the  compara- 
3  weight  of  animals  oftbe  same  age.  Taking  the  meal  of  com  ground  in  the  ear  as 
standard  (this  being  the  great  staple  food  of  America),  one  pint  for  every  hundred 
nds  of  live  weight  will  be  a  safe  average.  This  cj^uantity  may  be  increajsed  if  the 
mal  evinces  a  strong  appetite  and  hearty  digestive  organs.  If  coarser  food,  such 
wheat  or  rj-e  bran,  be  mixed  with  the  corn-meal,  the  quantity  may  be  increased 
hout  danger  of  iiguring  the  digestion  and,  j^rhaps,  with  beneficial  results.  If  roots 
imall  quantity  should  be  added,  then  there  is  less  danger  and  more  benefit  to  be  de- 
id.  Too  much  concentrated  food  given  at  a  time  will  not  promote  health  or  fatten 
animal  as  fat  as  to  divide  the  mess  into  two  rations  and  feed  morning  and  evenin^N 
when  there  is  more  food  poured  into  t^e  stomach  of  an  animal  than  can  be  digested 
issimilated,  it  goes  to  waste.  This  also  weakens  the  digestive  apparatus.  To  avoid 
iger  of  diarrhea  or  dysentery  there  shoidd  be  small  begmnings  in  the  feeding  of  con- 
trated  food,  as  animals  will  never  Impair  themselves  by  eating  good  and  wholesome 
'  or  straw  if  they  are  allowed  plenty  of  water  and  exercise :  but  if  they  are  con- 
»d  and  not  allowed  the  necessary  auxiliaries  to  health  and  digestion,  the  amount 
odder  should  be  regulated  and  proportioned  according  to  their  size  and  weight.  In 
spring  the  change  from  dry  food  to  green  should  always  be  gradual.  This  can  be 
»nged  by  herding  the  stock  at  nighty  or  returning  them  to  the  stable,  where  thejy 
f  be  fed  some  dry  food,  which  they  will  generally  eat  with  avidity.  If  this  idea  is 
hfully  carried  out,  one  of  the  potent  causes  of  abortion  (blackleg,  red- water,  and 
entery )  may  bo  avoided.  Sleepmg  in  a  warm  stable,  or,  at  all  events,  on  dry  ground, 
du  first  turned  out,  will  help  to  keep  stock  free  from  the  disorders  mentioned 
ve. 

'olic, — All  ruminating  animals  have  more  than  one  stomach.  The  cow  has  four, 
i  they  are  so  complicated  as  to  make  derangement  frequent  and  the  particular 
racter  of  the  disorder  difficult  to  distinguish.  If  a  cow  or  ox  is  sick  in  the  fourth 
nach,  where  digestion  of  the  food  is  completed  and  where  indigestion  would  work 
most  fatal  results,  it  is  exceedingly  difficult  to  reach  the  case  by  any  medical  treat-' 
it,  and  it  is  eoually  if  not  more  difficult  if  the  disorder  is  located  farther  along 
I  situated  in  tne  bowels.  Indigestion,  however,  may  begin  in  the  first  stomach  or 
inch.  When  this  is  the  case  it  can  readily  bo  reached  by  medicines,  but  no  medi- 
38  can  complete  the  work  of  mastication,  which  the  cow  alone  must  do,  and  with- 
which  the  contents  of  this  stomach  are  unsuited  to  pass  into  the  others;  and  if 
y  do  without  sufficient  maceration,  a  general  derangement  must  necessarily  follow, 
aged  cow,  in  good  condition,  which  she  had  acquired  on  grass,  was  shut  up  at  the 
inning  of  winter  to  bo  fed  for  a  beef.  She  fed  hi^artily  for  a  short  time  and  then 
ised  to  eat.  Soon  after  she  evinced  great  pain  and  appeared  bloated.  A  strong 
e  of  ginger  tea  was  given,  but  without  relief.  Bicarbonate  of  soda  dissolved  was 
)rward  administered,  which  seemed  to  reduce  the  bloat.  She  was  still,  however,  in 
Tcss,  and  would  not  eat.  Ii^ections  of  soap-suds,  molasses,  and  water  were  ad- 
dstered  without  the  desired  effect.  Several  doses  of  physic  were  then  poured 
rn,  one  after  another,  with  no  effect,  and  the  cow  died.  An  autopsy  showed  that 
the  stomachs  were  packed  with  dry,  partly  mascerated  and  undigested  food.  Ail 
food  given  to  this  cow  had  been  dry.  Her  teeth  were  w'om  out,  and  imperfect 
itication,  together  with  the  dryness  of  her  food,  had  produced  indigestion  andeolic, 
Ich,  under  the  circumstances,  could  not  be  relieved  or  remedied  by  medicines.  Colic, 
>  dysentery,  is  always  attended  with  gripes  in  the  stomach ;  but  a  little  observation 
I  enable  any  person  to  note  the  difference.  Flatulent  colic  will  be  spoken  of  under 
head  of  "  lioven,"  but  colic  produced  by  constipation  requires  different  treatment. 
)rough  purgative  medicines  and  injections  must  bo  administered.  Eight  fluid 
ices  of  raw  Tinseed-oil,  with  four  drachms  of  bicarbonate  of  soda,  or  three  drachms 
^mmon  saleratus,  may  bo  given  to  a  full-grown  animal,  or,  in  place  of  this,  on© 
nd  of  Epsom  salts.  If  these  remedies  do  not  have  the  desired  efiect  within  firom 
» to  six  hours,  double  the  dose  of  linseed-oil,  or  of  salts,  as  the  case  may  be.  After 
ging  an  alterative  of  tincture  of  opium  or  laudanum,  with  mucilaginous  drinks, 
aid  be  given  to  sooth  the  stomach  and  bowels,  and  restore  them  to  natural  action. 
loat  or  hoven. — This  trouble  is  liable  to  occur  whenever  cattle  with  empty  stomachs 
turned  into  green  clover  or  other  rank  green  feed  when  the  dew  is  on  or  when  it 
-et.  As  soon  as  the  paunch  or  receiving  stomach  is  overloaded  with  green  feed,  fer- 
itation  takes  place,  and  the  gas  which  is  created  causes  its  extension  to  suoh  pro- 
tions  that,  unless  it  is  speedily  drawn  oft'  or  neutralized,  the  organ  may  burst  or  the 
nal  suffocate  by  the  pressure  on  the  abdomen  and  Inngs.    Aa  soon  as  the  dis- 
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teoMon  beg^  the  animal  is  thrown  into  great  pain,  Trhioh  inereaMs  M 
enlarges.     From  an  ounce  to  two  oonces  of  soda  or  salcaratns,  diflBolyeo  -• 
and  poured  down  the  throat,  will  ffenerally  neutralize   the  gaaes  and        >«   I 
mediate  relief.    lu  cose  no  remedies  of  this  kind  may  be  at  hand  or  prove  efl«.      k   * 
inoision  may  bo  made  with  an  awl  or  penknife  in  the  upper  and  most  jiromiD 
of  the  paunch,  and  a  quill  inserted,  through  which  the  gas  will  escape.    If  thbw> 
gas  is  mtorruptcd,  a  wire  may  ho  run  through  the  qnilT  to  remove  the  obstnictiM 
The  incision  must  be  sewed  up  afterward,  and  care  taken  that  none  of  the  conte&ti^ 
the  stomach  come  out  and  fall  between  the  paunch  and  skin,  in  which  cm  tiir 
may  get  into  the  cavity  of  the  stomach  and  bowels  and  produce  a  daneeioiiB  iate 
mation.    A  dose  of  Epsom  or  Glauber  salts  (a  half  ponnd)  should  he  pven  toaid  ■ 
removing  the  corrupted  and  decaying  food,  which  has  been  superindncra  by  ftnam^ 
tion.  Cattle  should  never  be  turned  mto  finesh  pastures  on  wet  days  nor  when  thedn 
is  on.    The  middle  of  the  day  is  the  proper  time  to  make  these  cshanges.  | 

Choking. — Manv  cattle  are  lost  by  attempting  to  swallow  whole  apples  or  potitea, 
which  lodge  in  the  esophagus  or  gullet.  UnlcBS  relieved  immediately  the  ammsl  liU 
die.  as  the  pressure  of  the  obstacle  upon  the  traohea  or  windpipe  will  cot  off  the  0 
ana  the  anmial  will  strangle.  The  quickest  and  safest  remedy,  if  the  obstniotkmii 
within  reach,  is  to  place  a  lar^  device  in  the  Jaws  of  the  awima^i  and  have  wflMp» 
son  with  a  small  hand  thrust  it  down  the  gullet  and  pnll  it  ont.  We  have  doM  tb 
with  perfect  Ruccess.  Sometimes  the  obstacle  is  beyond  the  reach  of  a  person's  am,  iA 
can  be  plainly  felt.  In  this  case  one  end  of  the  scantling  should  be  firmly  heldagtint 
it  on  one  side  and  the  end  of  another  short  piece  placed  against  the  obstmction,  wbeai 
with  a  smart  rap,  the  obstruction  may  be  mashed.  Care  shoold  be  had  not  to  bnuK 
the  windpipe.  Ibometimes  the  obstruction  will  be  lodged  at  the  veiy  montii  of  ikf 
gullet,  and  it  must  theu  be  reached  by  a  probe  run  down  the  gullet.  The  pnbe 
should  have  a  knob  on  the  end  of  it,  made  either  of  wood  or  rags,  and  tightly  fiMtcned 
so  it  will  not  puncture  the  pipe  or  produce  fatal  injury.  Coolneas  ana  promptMa 
with  one  or  the  other  of  the  aids  mentioned,  will  generally  prove  snoccssAiL  It  it 
much  safer  to  crush  or  cut  all  roots  in  a  root-machine  than  to  risk  feeding  them  vlule. 
especially  if  they  are  globular  in  ibnu.  The  choking  is  caused  by  the  pressure  of  the 
obstacle  on  the  trachea  or  windpi})e,  thus  shutting  off  the  air. 

Wounds  and  cuts. — Woimds  and  cuts  should  receive  the  same  general  treatmefltii 
bums.  The  best  kind  of  a  wash  is  diluted  carlK>lio  acid,  and  when  they  aresUgbtn 
ap])lication  of  coal-oil  from  gas-works  will  be  found  excellent,  as  it  is  an  antiwptir, 
ami  iu  summer  will  keep  venuin  from  pestering  the  wound  and  filling  it  with  mnna 
Carbolic  acid  slightly  diluted,  one  droi)  to  five  of  water,  will  devtroy  prond-flcsh,  fx* 
cessive  grauiilatiou,  and  most  eflbctually  cleanse  wounds  which  are  pntrified.  A  vah 
at)  strong  as  the  aliove  hhould  not  be  used  except  in  bad  cases,  bnt  for  all  oniiiurj 
wounds  the  acid  should  be  diluted  to  one  drop  to  ten  or  twenty  of  water,  according  to 
the  de^ee  of  putrt'scencc.  Currier's  oil  is  probably  the  most  healing  in  its  effects,  aad, 
being  oil'ensive  to  dies,  will  tend  to  keep  them  away  fnmx  the  soree.  It  ahonJd  baap- 
plicif  after  washing  and  cleauHing  with  the  carbolio  solution. 

Inflammation  of  the  lungs. — This  complaint  is  more  likely  to  affect  working  oseo,  or 
cattle  which  have  been  heated  by  driving  and  \ei\  to  stand  in  the  cold  in  an  expo«d 
condition.  It  seldom  afl'ects  cattle  under  other  circumstances,  unless  they  are  taken 
from  a  warm  stable  and  put  into  tho  tields  and  required  to  sleep  on  the  coM  ground, 
or  art^  exposed  to  chilling  storms.  The  symjttoms  may  be  known  by  hard  bnatliiBf 
and  loss  of  appetite.  Bio<>ding  from  two  to  six  quarts,  according  to  the  siieof  tb( 
animal,  in  onlcr  to  n'lievu  the  iuurrs,  hhould  iironiptly  follow  the  indication  of  the 
disease.  Tbo  sides  of  the  ohent  shuuld  be  thoroughly  i'ubl>ecl  with  turpentine  to  pro- 
duce an  active  count er-irrit at iou.  Laxuiives  should  be  ailiiiiniHtered  with  soft  bnn 
muHlios.    If  in  cold  weather,  the  animal  should  be  blanketed  and  kept  warm. 

Jioaring. — Cattle  often  breathe  hard  when  tht^re  is  jw  intlamniation  of  the  Innga  lo 
such  case  the  ditllcnlty  in  breathing  is  su(l<len  and  acute.  The  hard  breathing,  or  rov^ 
ing,  is  gradual  in  its  develo])nieut,  and  may  proceed  from  diseased  lunjg;M  foliowingin 
old  intlammation,  or  from  a  tumor  in  the  trachea,  or  the  gullet  presamg  njion  it.  It 
may  also  be  the  result  of  a  bruise  or  an  abscess  iu  the  chest,  caused  by  a  hook  or  con* 
tusion.  We  have  known  instances  of  roaring  in  cattle  and  sheep  which  proceeded  fron 
all  of  the  above  cauHcs.  There  is  no  cure,  and  the  best  thing  to  lie  done  on  the  appear 
ance  of  the  disease  is  to  fatten  and  slaughter  the  beast  before  the  growth  of  tfie  ab- 
scesses and  the  development  of  the  tumors  on  the  lungs  render  uie  flesh  unfit  te 
food. 

Kidney  disorders. — Tliese  disonlers  are  generally  the  result  of  colds  orof  constipatioB. 
Whenever  there  is  a  failure  to  iu*iuate,  from  any  cause,  there  should  be  active  iodcd- 
tatiouH  of  hot  water  on  the  back  in  front  of  the  hips.  About  an  ounce  of  sweet  ipiriti 
of  niter  Hhould  also  be  administered,  with  a  strong  laxative  tea  of  eomfiey  not  or 
flaxseed.  The  hot- water  applications  should  be  kept  up  iar  hours,  in  some  caMi^  vd 
a  sheep'skin  or  butlalo-robe  be  bound  on  afterward  to  prevent  a  Qhill. 

Inverted  womh, — Tins  is  a  common  and  severe  trouble  with  cowi.    Iel  Mttt  oom  tt  ^ 
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h  oonBtitationAl  weakneae.  and  in  othan  it  is  the  result  of  a  itndn  or  hook  by  other 
iM^tle.    We  have  known  tne  entire  womb,  with  the  oalf  in  it,  oMt  out  inyertedf  with 

poeeible  way  to  get  the  calf  ont  except  to  cut  a  hole  into  the  womb.  In  a  number 
instances  this  has  been  done,  both  with  sheep  and  cows,  and  the  yonng  saved  alive, 
uuv  in  every  case  it  resulted  in  the  death  of  the  mother.  It  is  possible  with  a  cow, 
when  an  inverted  womb  first  presents  itself,  to  gently  push  it  back,  and  to  insert  the 
hand  and  tnm  it  around  so  tnat  the  mouth  shall  open  toward  the  outside  and  the 
presentation  bo  mode  natural.  Owing  to  the  straining  of  the  cow,  it  is  a  difficult  un- 
dertaking, and  in  all  cases  the  effort  must  be  carefully  and  gently  made,  or  an  increased 
Inflammation  will  be  caused,  which  may  result  fatally.  If  the  cow  can  be  kept  from 
breathing  for  a  few  seconds  at  a  time  by  stopping  the  nostrils,  she  will  not  strain,  and 
the  elfort  to  return  the  uterus  will  not  be  counteracted  by  her.  In  case  of  protraction 
of  the  parts  before  the  time  for  parturition  arrives,  the  exposed  parts  may  be  washed 
with  milk  in  which  a  little  tannin  or  the  extract  of  white-oak  or  hemlock  bark  has 
been  added,  after  which  they  should  be  gently  pressed  back  and  kept  from  falling  out 
b^  bandages,  which  may  be  folded  around  the  body  and  attached  to  a  girth,  or  by 
itches  in  the  vulva,  taking  care  not  to  stop  the  urine.  If  the  placenta  does  not  ap- 
pear immediately  after  the  birth  of  the  calf,  laxative  drinks  of  boiled  flaxseed  and 
scalded  wheat-bran  mashes  should  be  given.  All  attempts  to  tear  it  away  by  thrust- 
ing in  the  hand  and  loosening  it  shoula  be  avoided.  Such  operations  are  more  thui 
likely  to  produce  fatal  hemorrhage  or  inflammation.  An  injection  of  warm  water  in 
the  uterus  will  be  found  beneflcisu. 

Losinp  the  cud, — ^When  cattle  are  constipated  and  suffering  from  colic  and  fever, 
they  wul  not  chew  the  cud,  or,  in  other  words,  they  do  not  bring  Sack  the  contents  oi 
the  rumen  to  be  remasticated,  as  they  do  when  well.  Usually  when  the  cause  of  the 
ailment  is  removed  they  will  begin  to  chew  their  cuds.  Sometimes,  however,  when  de- 
bilitated, they  seem  to  lose  the  ability  or  desire  to  do  so,  and  their  food  is  therefore 
poured  on  into  the  other  stomach  without  perfect  mastication.  Tonics  should  be  given 
m  such  cases.  The  dry  skin  of  a  salted  codfish  is  a  ^ood  appetizer,  and  will  often  lead 
to  the  raising  of  the  cud.    The  skin  of  pork  or  ham  is  also  ^ood. 

Lice. — These  parasites  are  common  on  cattle,  and  very  ii\)urious.  They  may  be  de- 
stroyed by  washing  the  animal  with  carbolic  soap  or  a  decoction  of  tobaoco.  Mercu- 
rial ointments  willkill  Uce,  but  thev  will  also  kill  cattle  when  used  by  unskilled  per- 
sons. Any  kind  of  grease  thoroughly  mixed  with  salt  will  also  destroy  these  vermin. 
Several  applications  should  be  made  in  order  to  kill  those  which  may  not  be  hatched 
when  the  first  smearing  takes  place. 

Mange. — This  disorder  is  characterized  by  a  roughness  and  soreness  of  the  skin  and  a 
loss  of  hair,  and  is  caused  by  a  parasite  which  preys  under  the  cuticle.  A  decoction  of 
tobacco  well  rubbed  in  on  the  sjjots  where  the  mange  is  apparent  will  cure  it.  A 
wash  of  carlwlio  acid,  one  drop  in  five,  will  also  remove  the  difficulty.  Always  apply 
some  sort  of  oil  afterward.  The  decoction  of  tobacco  should  not  be  too  strong,  or  it 
may  poison  the  skin  and  produce  eruptive  sores.  Mercurial  ointment  should  never  be 
osed.  Mange  first  makes  its  appearance  in  small  spots,  generally  about  the  mouth  and 
eyes.  Unless  era<licated  the  parasites  will  rapidly  multiply  and  spread  over  the  whole 
body.  This  disease  is  akin  to  scab  in  sheep.  Cattle  in  poor  condition  are  more  liable 
to  be  infect-ed  ;  8uli)hur  is  the  best  internal  reme<ly,  but  is  rarely  necessary  except  in 
cases  which  hnvo  been  neglected  until  the  whole  circulating  system  has  become  in- 
fect^l,  in  which  case  a  tablespoonful  may  be  fed  daily  with  good  eflcct. 

Malarial  poisons. — Cattle  are  often  poisoned  by  wading  into  creeks  and  slouehs  and 
standing  in  tlic  nmd,  which  adheres  to  their  legs  and  causes  the  skin  to  crack,  often 
producing  cankerous  sores  or  ulcers.  The  virus  from  these  ulcers  will  communicate 
disease  to  other  cattle,  such  as  foul  foot,  and  instep  foot-rot.  It  is  the  same  principle 
which  creates  fevers  among  people  in  malarious  districts.  Tliere  is  no  better  curative 
application  for  all  irritations  in  this  form  than  a  wash  of  carbolic  acid,  in  proportion 
ol  one  dit)p  to  ten  of  water.  This  should  be  applied  several  times  during  the  day,  and 
be  followed  by  some  sort  of  oil  or  hog's  lanl. 

IJorn  ail  and  tail -soak. —  Whew  a  farmer  or  cow-doctor  does  not  know  what  is  the 
matter  with  a  sick  bovine,  it  is  speedily  denominated  "horn  ail"  or  "tail-soak."  If, 
in  ibeir  judgment,  it  is  the  former,  then  thehomsmust  be  bored  and  some  vile  thing  be 
pouH'd  int  o  the  ears,  or  some  irritating  compoimd  applied  to  the  toj)  of  the  head.  These 
torturing  and  cniel  j)errormancc8  set  the  poor  beast  wild,  and  in  her  pain  she  evincos 
au  apparent  improvement,  which  only  confirms  the  torturers  in  the  wistlom  of  their 
acts.  If  the  horns  are  not  cold  it  is  regarded  as  tail-soak,  whatever  that  is,  and  the 
tail  must  bo  sjilit  and  salt  and  red  pepper  inserted  and  bound  in,  in  order  **  to  stinni- 
late  the  l)ody  and  purify  the  blood."  Whenever  any  homed  animal  is  weak  and  de- 
bilitated^  either  from  lack  of  nourishiug  food  or  from  sickness,  the  bonis  will  be  cold. 
Good  food  and  tonics  will  bring  them  up  to  a  more  vigorous  condition,  and  with  it  a 
better  circulation  and  warm  horns.  Whenever  they  are  in  good  condition  the  tail  is 
soft  and  flexible,  and  if  there  is  any  derangement  ot  the  stomach  or  a  fever,  which  may 
take  them  off  from  their  feed  for  a  time,  the  tail  will  remain  the  same,  and  no  amonat 


4b8  KEPOKT   OF   THE   COMMIS8I0NEB   OF    ▲GRICUIiTURE. 

of  mutilation  or  doctonng  of  this  appendage  "will  cure  indigeBtion  or  reduce  a fci  .1 
The  Hmartiug  of  the  raw  ilosh  luay  cauHO  the  animal,  which  before  was  dumpisL'i  | 
Btc])  around  more  lively,  but  this  silly  malpractice  will  ciire  uothing.  Clcanlinoiisi 
Tirtue  to  which  cattle  arc  almost  totally  unused.  The  card  and  the  bnuh  an  m 
known  in  many  cow-stahlcs,  and  so  the  poor  hrutos,  confinod  most  of  the  time  by '.be 
heads,  are  compelled  to  liv(i  mouth  after  month  with  the  dirt  and  sciirf  daily  accmnu- 
ing on  their  bodies  and  in  their  hair,  until  tlio pores  aro  bo  ellcctaally  closed  np  thatiti 
a  wonder  more  of  them  are  not  ntricken  with  fever.  The  ontAvard  secretory  oigaue 
rendered  almost  useless,  and  so  much  work  is  required  of  the  internal  orgaiu  tbatct- 
rangements  and  inllammations  must  follow.  A  Ixeer  use  of  Hponge  and  water,  ud  if 
the  cuiTy-coml)  and  bnish,  would  add  very  much  to  the  comfort  and  health  of  tin 
fann-animals,  and  add  to  their  thrift  and  profit. 

NEW  JEBSEY. 

Mr.  J.  E.  Hancock,  Columbus,  Burlington  county,  says : 

I  have  had  some  experience  with  pleuio-pn^umonia  in  cattlo,  ha\'ing  lostone-tliiri 
of  my  herd  from  l(s  ra\age8  in  1861,  when  I  succeeded  in  eradicating  thediscueifta 
a  duration  of  about  six  liiouths.  I  had  a  second  visitation  of  the  malady  in  myboi 
in  the  early  part  of  lr7(>,  when  I  lost  six  head  from  a  herd  of  twenty-tluw.  My  e^ 
rienco  is  that  it  runs  its  comse  in  not  over  thi'ce  weeks  aftt*r  the  animal  beccmesM 
much  afiec ted  as  to^  prevent  its  eating — usually  in  a  Hhorter  time.  Of  the  anioab 
ailccted,  I  am  satislied  not  more  than  one-third  will  recover.  I  applied  to  a  vetciisiiy 
siu-geon,  who  prescribed  a  powder  vrhich  I  think  was  a  beuetic,  giving  it,  as  I  did,t« 
the  whole  herd  as  soon  as  it  was  ascertained  the  disease  was  present.  After  thfl&' 
ease  i»  fidly  developed  iu  an  animal  I  have  veiy  little  faith  in  medicines,  aaaJLTe 
proportion  will  die  with  the  best  treatment.  Althoup^h  my  whole  herd  was  DOt  raCT 
sick,  the  larger  part  of  it  showed  signs  of  the  disease ;  some  only  for  a  few  diiyB,bor« 
ever.  It  remained  among  my  cattle  for  about  four  months.  I  am  of  the  opinion  that 
on  both  occasions  the  disease  was  introduced  by  cattle  purchaj<cd  by  me.  The  first 
case  showed  itself  in  about  six  weeks  after  the  introduction  into  my  henl  of  tht 
infected  animal ;  in  tlio  second  case  it  was  at  least  four  months.  I  regard  this  utbe 
worst  feature  of  the  disease — it  remains  dormant  in  the  system  of  the  animal  for  to 
long  a  time  before  it  is  imparted  to  others. 

During  the  past  few  years  this  terrible  disease  has  caused  great  loss  to  fanners  in 
this  section  of  the  State.  Many  have  had  to  contend  with  it,  and  nmubon  have  R^* 
fered  heavier  losses  than  I  have. 

onio. 
jVIt.  Orlando  Wilcox,  Hinckley,  Medina  county,  says : 

Some  time  last  summer  Mr.  Whipp,  of  this  county,  went  to  East  Saint  Lonis  acd 
bought  ninety  head  of  what  are  called  Cherokee  cattlCt  but  thoir  long  horns,  longlegs, 
and  gaunt  bodies  indicated  plainly  that  they  were  of  Texiis  origin.  He  brought  them 
to  Berea  by  rail,  di'ove  them  home,  and  put  them  onto  what  is  known  as  the  Wilsoo 
farm.  Some  time  in  the  early  part  of  September  his  native  cattle  began  to  die,  vA 
kept  dying  until  he  lost  about  thirty  head.  I  ought  to  have  said  befnro  that  tfaoe 
Cherokee  cattle  were  very  unruly,  and  went  almost  anywhere  they  desired.  Thfj 
jimiped  into  most  of  the  neighboring  farms,  but  were  driven  out  as  soon  as  disoovered. 
Among  other  faiins  they  trespassed  upon  was  that  of  Lewis  Conant,  where  they  w€» 
not  discovered  until  they  lia<l  lain  down  to  rest.  Soon  aftex  thrfie  of  Mr.  Consmfi 
cows  sickened  an<l  died.  Upon  close  investigation  it  was  discorvered  that  these  Cher- 
okee cattle  were  int'cstod  with  woo<l-tick9,  which  it  was  supposed  th<^y  brought  witi 
them,  as  ticks  arc  scraico  in  this  country.  The  theoiy  of  the  fanuci's  iii  this  township 
is  that  the  Cherokee  <':iltl«!  comnmnicated  the  ticks  to  the  nativ<^  stock.  Our  native 
cattle,  not  being  used  to  them,  had  their  bltKMl  ])oisoned,  while  th«i  others,  bcin«[ufi»f<l 
to  them  all  their  livos.  wi'w  not  alfceted.  IVoplo  going  lioiu a  healthy  country  uitoa 
malarious  district  A\ill  h:ivc  th«^  f<*ver  and  ngu<.',  and  other  billious  comphiints,  whil<? 
the  natives  who  have  always  lived  in  that  locality  are  but  seldom  attacked. 


Wliipp's  cattle  were  badly  infested  with  ticks,  jis  a  largo  nunib<*r  wore  collected  ami 

Milt  to  the  editor  of  the  isiedina  (irtzette.    This  was  also  indicated  by  the  lemwUf* 

Mse<l,  linseed  and  kerosene  oil.    AVhero  this  was  used  in  season  a  cnie  was  e^SecttA- 

'Ills  Texas  fever  is  the  only  disease  that  I  know  of  that  has  been  epidemic  among  cat* 

1c  here.    Sporadic  cases  of  various  diseases  have  appeared  now  and  then,  bni  vesn 

<rrttv  well  versed  in  such  diseases,  and  know  what  remedies  to  use. 
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PENNSYLVANIA. 

J.  Bkice,  V.  S.,  Erie,  Erie  county,  gives  the  following  diagnosis  of  a 
fittal  cattle-disease  which  recently  prevailed  in  that  locality: 

In  reply  to  yoiir  inquiry  respecting  the  cattle-disease  which  prevailed  here  for  a 
short  time,  I  wonld  say  that,  so  far  as  we  know  at  the  present  time,  it  lias  completely 
Bubsidod.  Nearly  all  of  the  animals  attacked  died  of  the  disease  in  length  of  time 
varying  from  a  few  honrs  to  not  exceeding  live  days.  In  some  cases  so  rapid  was  the 
disease  that  animals  thought  to  he  in  perfect  health  in  the  evening  were  found  dead 
in  the  morning.  (These  sudden  deaths  were  known  only  by  hearsay.)  The  animals 
attacked,  so  far  as  known,  were  all  milch-cows,  and  the  only  ones  that  recovered  were 
young  cows.  Although  some  few  others  recovered,  it  is  believed  they  were  not  suffering 
fix>m  the  specUic  disease,  but  some  disease  consequent  on  overfeeding,  and  in  some 
cases  from  lung-disease.  There  may  be  a  cause  for  aU  the  animals  attacked  being 
milch-cows,  as  the  disease  was  confined  to  the  city  altogether,  and  few  other  cattle 
are  kept  in  the  city.  In  a  bam  in  which  was  the  greatest  fatality  there  was  a  bull 
which  stood  through  it  all,  his  companions  dying  to  the  number  of  seventeen.  Only 
two  cows  were  left,  one  of  which  did  not  have  the  disease.  The  other,  a  young  cow, 
recovered  from  a  slight  attack. 

The  disease  was  certainly  splenic  fever,  charbon,  or  anthrax.  The  s^ptoms  were 
extreme  restlessness,  loss  of  ajppctite,  but  not  complete ;  thirstiness ;  teces  natural  at 
first  but  frequently  diarrhea  aitcrwai^ ;  the  urine  jirofuse,  and  during  the  latter  part 
of  the  disease  dark  red  or  bloody  looking.  The  animal  ^ave  evidence  of  intense  in- 
ternal pain  by  her  arched  back,  hangmg  head,  and,  if  at  liberty,  by  her  constant 
moving,  or,  if  tied,  by  pushing  her  nose  into  a  comer  and  breathing  laboriously.  Al- 
though at  first  the  animal  h^  perfect  control  of  her  limbs,  they  oecame  first  weak, 
then  staggering,  and  finallv  lost  their  power  completely.  She  would  then  fall  down, 
and,  after  a  few  inefifectnal  attempts  to  rise,  would  lie  helplessly  moaning  until  death 
relieved  her  suffering. 

As  to  treatment,  everything  that  was  tried  availed  nothing.  The  fever  steadily  pro- 
gressed to  the  entl.  Further  research  would  seem  to  be  something  most  devoutly  to  be 
wished  for,  and  wo  hope  that  some  measure  of  success  may  attend  eveiy  attempt  to 
find  a  cause  and  a  cure  for  so  fatal  a  malady. 

All  the  cases  in  this  section  have  been  in  that  particular  portion  of  the  city  where 
the  cattle  pasture  over  a  large  common,  in  direct  communication  with  the  railroad  and 
cattle-yarcfs,  and  where  a  number  of  Texan  cattle  were  grazing  after  removal  from  the 
cars  during  the  period  of  the  recent  railroad  strike.  Soon  after  that  time  the  first 
cases  were  noticed ;  but  the  cool  weather  early  in  the  fall  appeared  to  check  the  dis- 
ease, only,  however,  to  break  out  with  greater  virulence  during  the  hot  weather  in  the 
latter  part  of  September. 

Morris  Crohn,  V.  S.,  Erie,  Erie  county,  says : 

Since  my  residence  here  I  have  not  observed  any  epidemic  proper,  though  the  splenic 
fever  has  been  raging  quite  violently  among  the  cows  for  the  past  month  or  so.  Thus 
far  it  has  been  only  local ;  and  it  is  very  extraordinary  that,  in  view  of  the  lamentable 
lack  in  this  country  of  proper  provision  against  the  spreading  of  disease,  the  splenio 
fever  has  confined  itself  to  one  locality. 

Splenic  fovrr  is  due  to  the  decomposition  of  blood;  and,  as  the  spleen  contains  a 
greater  percentage  of  blood  than  any  other  organ  of  the  body,  it  is  most  severely 
affected,  and  is  totally  destroyed  if  the  disease  be  not  arrested.  Besides  this,  the 
kidneys,  and  sometimes  the  bladder,  will  suffer  from  sympathetic  affection,  a  bilious 
condition  being  indicated  by  the  eye.  I  think  that  splenio  fever  has  its  origin  in  one 
locality,  caused  by  dry  pasturage,  stagnant  water,  filthy  stables,  miasmatic  air,  and 
gaseous  exhalations  of  the  earth ;  and  its  spreading  is  due  to  the  tlisease-matter  in  the 
air,  and  gaseous  exhalations  of  the  earth.  In  every  contagious  disease  there  is  a  vital 
process ;  therefore,  all  the  properties  of  such  a  process  are  requisite  for  the  existence  of 
the  disease.  In  order  that  the  process  of  disease  in  an  individual  may  develop,  there 
is  necessary  the  union  of  a  predisposition  (the  inner  element  of  disease)  and  an  infec- 
tion (the  outer  element).  The  predisposition,  as  the  basis  capable  of  development,  is 
analogous  to  the  conceiving  function  in  the  female,  and  the  infection  corresponds  to 
the  fecundating  function  in  the  male.  As  all  disease  is  dependent  upon  the  destruc- 
tion of  the  healthy  process,  so  the  prmciple  of  disease  in  splenic  fever  is  due  to  the 
unhealthy,  abnormal  condition  of  the  blood,  causing  the  decomposition  of  the  latter 
and  speedy  death. 

I  think  it  incontrovertible  that  the  decomposition  of  blood  In  splenetic  fever  may 
be  accounted  for  by  an  insuflSciency  of  iron  in  the  blood.  Proof  of  this  is  that  in  many 
cases  coming  under  my  personal  observation,  where  a  timely  treatment  with  prep- 
arations of  iron,  together  with  tonics  in  emulsions,  was  pursued,  the  diseased  ard- 
mals  were  saved.    One  ounce  of  muriatic  acid  and  fil'ty  ounces  of  water  admiuifl- 
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tercel  oiite  every  hour,  and  aftrr  tlii«   foiirtli  doso  from  ouo  to    three  dranisof'-. 
nine,  is  ii  vi*ry  biu'cm'srIuI  rcmi^rly.    (Quiuiue,  liowover,  is  too  exjiensive  for  thisp  \\ 
poso ;  curU'j'  rhina\  Iruiu  ono  to  two  ouiici.'8  to  the  dose,  may  i>e  subsiitutcdi  h  t| 
addition   to   tliiH,  ice- water  axiplicatious   about   tlio    head    aiid   lionis  are  (tf  ps 
bcnoHt. 
The  disease  ap])earcd  nnder  thn^e  forms,  with  symptoms  oa  follows :  " 

1.  Kye  dull  anil  lullamed  ;  lack  of  appetite;  feces  thinner  than  usual,  and4ijdir 
reddiuh  ;  uriiie  natural ;  puLse  low ;  jmlsation  of  heart  increased.  When  the  dixk 
takes  a  fatal  turn,  chills  and  trenioi-8  appear;  head  and  horns  hoconie  hut;  &« 
and  mine  bloody;  ]>ulse  slow  and  at  tiuies  Buspendcd;  ]>catiji|?  of  the  heart u- 
cei>tibl!r ;  the  eye  assumes  a  dirty  yellow  appeaninco :  horns  grow  cold  andde:^ 
takes  place.    Duration  t)f  sickness,  six,  forty-eight,  and  niucty-«ix  hours. 

2.  Kye  assumes  a  dirty  red ;  ])ulse  slow,  Busi>ending  at  times ;  beating  of  Lht 
percej)iilde;  urine  bloody;  feces  similar  to  rice-water,  olTeusive  odor;  htad  t: 
horns  hot.  Duration  of  sickness  fi*om  four  to  twelve  hours.  In  thid  form  of  i> 
disi.'ase  a  compound  of  ono  (kam  of  oxduiu  and  two  drams  of  quinine  has  provci 
very  benelicial. 

:J,  I  also  n(Jticed  other  variotios  of  splenic  fever,  which,  however,  were  attfndii 
by  no  dangeroiLs  symptoms.  Calamus  and  gentian,  combined  with  tannin,  maktsi 
very  good  remedy. 

There  is  a  nreveutivo  to  splenic  fever  used  in  Germany  with  good  results,  consisJiEJ 
of  jialri  8uJj)hHrici  puto  TAO  grains  {Hbram  unam  et  dimidiam),  sulphuriB  dtpuroHpU, 
180  grains  (unc.  eex).    This  is  given  in  tablespoonfuk  with  the  food. 

]\Ir.  J.  P.  Tyler,  Sniithport,  McKean  county,  says : 

The  most  prevalent  and  fatal  disease  to  which  any  class  of  farm-stock  is  sabjectlieR 
is  blackleg  anumg  cattle.  It  rages  only  am(mg  dry  stock  and  calves,  or  fetrlio^ 
When  1  came  to  this  locality  in  lb70  I  was  told  that  the  young  cattle  weie  dying  of 
at  a  rapid  rate  with  a  disease  that  no  one  seemed  to  understand.  I  affcoiraiddif' 
covered  that  this  fatal  disease  was  blackleg.  AVith  the  exception  of  the  pait  M** 
son,  it  has  prevailed  every  year  since.  Ii  seems  to  be  more  prevalent  and  bill 
during  the  hot  season  of  the  year.  I  have  never  known  a  case  to  reoovcr.  1^^ 
disease  comes  on  suildenly,  and  generally  terminates  in  death  within  from  twelve  to 


twenty-four  hours.    The  symjitoms  are  a  swelling  of  some  part  or  parts  of  the  body, 
6tillnes:s  of  the  limbs,  and   sometimes  short   and   quick  breathing.     A  blabber  ip- 


u 

bloedhig. 

Mr.  Willia:vi  Zevemerman,  James  X-Soads,  Somerset  county,  says: 

Wo  are  sometimes  troubled  with  a  disease  known  here  as  "blackleg"  among  our 
cattle.  In  most  c;Lses  the  animal  indicates  great  pain,  and  generally  dies  within  tfe^ 
hours.  If  the  skin  be  remove<l  airer  death  mortilied  spots  are  fre«iuently  found.  1  cm»'p 
arn^sted  the  disease,  afttT  losing  half  my  henl,  by  daubing  their  feeding-trough  wiii 
pitch-tar,  and  feeding  rosin  mixed  with  saltpeter  and  sulphur. 

Mr.  Benjamin  ]M.  Bai^l,  South  Eaton,  Wyoming  county,  says: 

WTuir  is  called  *' hollow-horn ''  among  cattle  is  frequent  here.  The  remedies  ate  to 
slit  the  tails,  bore  the  horns,  and  i)()ur  l^'jijierj*,  iiritating  lluids  into  the  eaw.  Whes 
this  is  dime  the  aninuil  generally  recovers. 

A  lew  v.inl;  rs  a-^o  a  disease  raged  am<mg  om:  cattle  for  which  we  hadnonai!ie> 
They  loM  tlie  use  (if  their  limbs,  and  wcmld  swinj^  their  heads  back  and  forth  aa  if  in 
great  i>ain  and  di>;ress.  Tliey  dit'cl  within  1mm  six  to  twelve  hours  fi*oui  thetinieihey 
were  taken  siek.  I  lost  li\<'.  head,  and  I  believe  every  animal  that  was  attaeketldivi 
We  wen-  fvxldrrjng  corn-.'^talks  ai  the  time,  and  the  com-lVHlder  that  vear  contained  in 
unusual  quauliry  of  smut. 

TEXAS. 

■Mr.  S.  J.  Connor,  Albany,  Sliiickellonl  couiity,  says: 

'i'he  only  domesiic  aniiuals  attacked  l»y  disease  in  this  and  adjoining  countie*.,s-Tfi'' 

as  I  (an  learn,  are  range-eaitle;  that  is,  cattle  \ybiehsn1)sist  on  the  range.    Thedi:.'-?^ 

i;;  <all(^d  "blackleg.'*      li  nianilests  itself  in  the  shoulder,  neck,  liLX'aAl,  or  side.    Yt^ 

aiiirjals  survive.    'I  ho  durotion  of  the  disease  is  generally  not  over  twenty-fonr  houw. 

'lijc  (at  tie  usually  aitaek'Ml  ure  om^  and  two  year  olds,  and  pruici  pally  of  the  im- 

piiivcd  lii-erds:  that   is.  hi^ih  gra«b'  or  half-breed  Durhams.     Tlio  hair  slips  from tlie 

iiidi*  MMiii  :i;frr  dcutli.  and  ujion  examinaticm  (one  examination  only  was  made)  there 

vas  fuiiiid  .-1  wliiii.sli  mucous  seereti(m  in  the  windpiiK*.     Not  less  than  two  boDdred 

n  ad  of  laiile  died  of  the  di.«i(»ase  in  this  coimty  last  fall  and  daring  the  pnsent  ▼inter, 

ri  f  h..v  stili  conlmue  to  ilie.    No  remedy  seems  to  be  known. 
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Mr.  H.  r.  Jordan,  Victoria,  Victoria  couuty,  says: 

Native  cattlo  arc  freo  fr6m  disease  and  comparatively  healthy^  but  I  think  fully  one- 

rd  and  perhaps  oue-half  of  all  the  Durham  cattle  imported  into  this  section  of  the 

e  have  died  during  the  past  two  years  from  what  people  are  pleased  to  term  accli- 

iug  fever.    The  dSease  appears  to  be  similar  to  that  which  afflicts  the  cattle  in 

ouri  and  Kansas,  and  whicu  is  supposed  to  be  imparted  to  them  by  the  native  cat- 

.uf  this  State.    I  tliiuk  all  cattle  brought  hero  have  this  disease  sooner  or  later.   The 

■it  symptoms  of  the  disease  are  fever  and  constipated  bowels.    The  nrincipal  remedy 

is  castor-oil.    The  disease  is  a  very  serious  orawback  to  the  cattle-raisers  of  this 

vCy  who  are  tryiug  to  improve  their  long-homed  Spanish  breed  with  short-horns.    If 

lathing  can  be  done  to  arrest  it,  great  l^netit  will  result  to  the  people  of  this  State. 

vr^e  of  my  neighbors  lost  four  out  of  six  fme  Durham  bulls,  another  lost  three  oat  of 

five,  and  a  few  have  lost  all. 


CORRESPONDENCE   RELATING   TO  DISEASES  OF  HORSBB 

FLORIDA. 

Mr.  M.  A.  Knight,  Middleburg,  Clay  county,  says: 

For  many  years  past  a  disease  called  staggers  has  prevailed  among  horses  in  this 
locality.  It  is  a  disease  of  the  brain,  and  in  my  opinion  is  brought  on  by  overworli^ 
or  in  permitting  the  animal  to  graze  during  the  heat  of  the  day.  Tue  symptoms  are  an 
entire  loss  of  appetite,  costiveness,  restlessness,  a  disposition  to  walk  and  seemingly  not 
caring  where,  and  oftentimes  describing  a  circle.  As  a  remedy,  bleeding  freely  in  the 
hind  parts  is  practiced  with  considerable  success.  I  prefer  to  cut  off  the  end  of  the  tail, 
and  if  necessary  cut  off  a  second  time  if  the 'first  operation  does  not  give  a  free  and  con- 
tinual flow  of  blood.  Then  bathe  or  rather  pour  cold  water  on  the  iiead  until  the  dis- 
ease is  arrested.  This  should  be  followed  by  a  good  dose  of  Epsom  salts,  say  one-fourth 
of  a  pound  dissolved  in  water,  and  repeat  If  a  free  movement  of  the  bowels  does  not 
follow  the  first  dose. 

In  the  early  recollection  of  the  writer,  say  twenty-five  or  thirty  years  ago,  this  dia- 
eaHo  was  very  fatal  to  horses,  probably  not  more  than  one  in  twenty  being  saved  by 
treatment  then  iu  vogue.  Since  the  foregoing  remedy  has  been  practiced  from  50  to  75 
per  cent,  of  those  attacked  by  the  disease  recover.  The  disease  is  prevalent  only  dur- 
ing hot  weather,  and  seems  to  principally  affect  the  brain.  It  is  doubtless  brought  on 
by  exposure  to  the  sun  either  while  working  or  grazing. 

ILLINOIS. 

Mr.  S.  P.  Thacker,  Vienna,  Johnson  county,  says: 

Horses  and  mules  have  been  affected  with  what  is  kuuwn  here  as  periodic  opthhalmia. 
The  first  cases  that  came  td  my  knowledge  were  in  January,  1875.  Only  two  or  three 
cases  occumxl  then.  The  disease  has  since  become  prevalent,  so  that  there  are  numer- 
ous cases  now  within  my  knowledge. 

The  animal  is  attacked  with  inflammation  and  swelling  of  the  eyes,  nearly  invariably 
beginning  in  the  left  eye ;  then,  within  frt)m  twenty-four  to  thirty-six  hours  the  right 
eye  is  attacked  in  the  same  manner.  The  eye  runs  a  clear,  thin,  watery  fluid,  and  in 
some  cases  matters.  While  inflammation  is  in  the  eye  the  light  seems  to  be  painful  to 
that  organ.  The  inflammation  lasts  three  or  four  days ;  then  subsides,  leaving  the  pupil 
of  the  eye  of  a  milky  color.  In  the  course  of  four  or  five  days  the  eye  becomens  appar- 
ently well  a^ain.  The  animal  becomes  nearly  blind  during  the  attack,  but  can  see  again 
very  well  after  the  attack  is  over.  Some  have  1)ecome  blind  in  one  or  both  eves  after 
the  fourth  or  fifth  attack,  which  occurs  at  intervals  of  from  three  to  seven  weeks.  The 
cases  of  longest  standing  seem  to  become  more  severe  and  of  longer  duration ;  but  the 
attacks  are  not  so  frequent. 

It  is  thought  by  some  of  our  veterinary  surgeons  that  the  disease  is  hereditary,  but  I 
notice  that  stock  of  entirely  different  pedigrees  are  attacked  by  it.  Bathing  the  eyes  in 
warm  salt  water  appears  to  be  of  more  advantage  than  any  other  remedy  yet  tried.  Thii 
allays  the  inflammation,  but  does  not  prevent  the  recurrence  of  the  disease. 

Mr.  J.  B.  TuENEB,  Jacksonville,  Morgan  county,  says: 

The  main  diseases  among  farm-animals,  which  I  have  personally  observed,  are  the 
epizootic  in  horses  and  the  cholera  in  hogs.  In  regard  to  the  former,  before  it  reached 
oa,  I  had  made  up  my  mind  that  its  real  cause  was  misunderstood,  and  its  treatment  by 
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close  stabling  all  wrong,  for  I  not  iced  that  the  disease  in  the  West  passed  over  tbecs- 
door  horses  on  the  fanns  and  attacked  only,  or  chiefly,  tho  oloec-stabled  hones  is :k 
towns  and  cities.  At  that  time  we  had  some  three  or  four  horseB  at  home,  and  vm 
sixty  or  seventy  on  the  farms,  most  of  which  we  had  always  kept  in  stablea.  Tbn 
fore,  before  tho  disease  came  around,  I  hiredsomeyacantaiUoininggTasslotsiDtbed^, 
into  which  I  turned  all  our  horses  (for  the  lirst  time  out  of  doors)  in  November,  aad'iS 
them  lie  out  all  winter.  I  fed  them  in  the  lots,  allowing  them  to  co  mider  Md 
only  when  they  chose  to  do  so  to  get  out  of  rains  and  storms.  I  ordered  the  same  mt 
ment  of  the  animals  on  the  farms.  The  result  was,  that  while  the  disease  raged  tW 
lently  all  about  us,  CHpecially  in  the  city,  even  in  adjoining  stables,  it  caveosb 
trouble  whatever.  Wo  gave  them  no  medicines,  and  did  nothing  else  wutera£i 
them.  This  is  but  a  sint^lc  cas(; ;  but  those  are  the  facts,  and  they  most  pass  for  vbt 
they  are  woilh.  Other  hoi-scs  fiiiled,  and  fell  in  the  streets  on  all  sides  of  qb  alma 
every  day,  insomuch  that  they  were  compelled  for  a  time  to  stop  the  rnnningof  tic  ■ 
street-cars,  which  passed  directly  by  the  lots  where  my  horses  were  quartered.  1 

Mr.  George  L.  Owen,  Bainbridge,  Williamson  county,  says: 

In  this  part  of  Illinois  horses  and  swine  are  more  subject  than  any  other  kindcf 
farm  stock  to  diseases  which  frequently  either  prove  fatal  or  greatly  diminish  theii 
value  or  usefulness.  Afiections  of  tho  eyes  of  horses  are  ^nit<e  common,  and  lieqoentlT 
terminate  in  blindness.  There  is  a  great  diflerenceof  opinion  among  farmers  u  totlu 
causes  of  blindness  In  these  animals,  some  attributing  it  to  (me  thing  and  some  to  in- 
other.  For  instance,  the  feeding  of  Indian  com,  unshellod,  to  colts  and  yoang  bontt, 
is  thought  by  some  to  be  the  principal  cause,  while  others  are  of  opinion  that  a  bdsU, 
long  tooth  without  roots,  inserted  in  the  gum  of  the  upper  jaw  between  the  bridlt- 
tooui  and  grinders,  is  frequently  the  cause  of  blindness.  I  have  bad  the  eo-cslkd 
blind-teeth  extracted  when  symptoms  of  blindness  manifested  themselves,  withm)l^ 
ent  benefit  to  the  animal,  while  others  in  which  they  were  allowed  to  remain,  tbw 
havinjg similar  indications,  finally  got  well.  In  some  instances  blindness  is  imdonbtefif 
hereditary,  and  stock-breeders  ought  to  be  very  careful  in  the  selection  of  aninoUw 
breeding  purposes. 

Big-head  is  another  disease  which  prevails  to  some  extent.  It  consists,  when  in  c 
aggravated  form,  of  an  enlargement  of  the  whole  head,  and  particularly  of  the  booH 
of  the  face  in  a  direct  lino  from  the  eyes  to  the  nostrils.  Tho  disease  in  some  instances 
seems  to  be  hereditary',  while  in  others  it  appears  to  be  the  result  of  exx>08nre  andbd 
treatment ;  but  whatever  the  causes  are  that  (troduce  it,  it  soon  impairs  thensefnlnesi 
of  the  animal,  and  if  not  cured  renders  it  nseh^ss  and  frequently  shortens  its  life. 

Other  diseases,  such  as  distemper  and  fistula,  are  quite  coiiimoD,  particnlarlr  dis- 
temper, which  is  prevailing  at  tho  present  time,  and  which,  although  not  often  fatalt 
renders  tho  animal  of  no  una  while  afiect<.Hl.  In  fact  horses  are  subject  to  so  many  dis- 
eases that  the  keeping  of  such  stock  is  a  rather  unsafe  business.  While  horses  an 
peculiarly  liable  to  disease  in  this  part  of  Illinois,  cattle  and  sheep  are  almost  exempt 
from  diseases  of  every  kind. 

KENTUCKY. 

Mr.  W.  A.  Helm,  Sugar  Grove,  Butler  county,  says: 

The  principal  disease  to  which  horses  are  subject  here  is  a  contagions  distemper, 
which  IS  most  prevalent  in  the  spring  of  the  year,  but  frequently  returns  in  the  faJ!. 
The  disease  prevails  throughout  this  State,  and  perha])s  others.  The  first  symptom  is 
a  slight  cough,  which  continues  until  it.  renders  the  animal  imfit  for  use.  Loss  of 
flesh,  stupidity,  and  apparent  laziness  are  characteristic.  If  the  animal  does  well,  afttf 
coughing  for  some  day.s,  it  will  ejoct  large  lumps  of  n)att<?r  from  tho  nostrils;  but  if 
the  disease  assumes  a  fatal  fonn  the  throat  becomes  swollen,  until  breathing  isalmmt 
stoppeil.  It  is  not  often  fatal,  but  ii  fnM^iuently  allects  the  breatliing  of  the  animal  to 
Hucn  a  degree  as  to  injure  its  sfile  and  use. 

Dr.  J.  G.  Haiit,  Murray,  Calloway  couuty,  says : 

A  disease  uniformly  fatal  to  horses  has  pix>vailed  in  this  se<^tion  for  two  years.    It 

appears  to  be  propagated  by  actual  contact  with  matter  or  virus,  inasmuch  asanimab 

Vept  separate  though  near  the  disease  are  not  liable  to  take  it.    Some  regard  thedis- 

.ase  as  cold  distemiKT,  while  otliei-s  belicjve  it  to  bt*  glanders.    The  symptoms  are  about 

IS  follows:  At  iirst  fev<'r,  whifh  iss  soon  followed  by  a  dry  cough  and  a  nasal  di»- 

1  11'  .1^1*  !•  1*.  mi  ■  *^  MM  — 


uiit  uuc-iisiw  jiuw.  xiiuuiiiuiai  iu»cs  iit?»j)  rupiuiy  ,  luu  Hiun  soon  uocomes  TulCK  auu 
•"iptivc;  the  l>^nphatic  glands  thnnighout  the  boily  l>ecome  much  enlarged,  bat  never 
n  't^n  or  6upx)urate ;  the  submrvxilliiry  and  sublingual  glanda  axe  moBt  npeclally  in- 
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volved.  tit  least  in  most  cases  to  the  extent  of  suppuration  and  softening.  The  dura- 
tion of  the  disease  is  m)m  two  to  twelve  months.  It  is  inyariably  fat&L  Quite  a 
number  of  remedies  have  been  used,  but  without  Buccess.  Veterinary  surgeons  have 
been  employed  with  like  ill  success. 

LOUISIANA. 

Mr.  Sidney  Gbeig,  Vermillionville,  La  Fayette  parish,  says: 

Until  within  the  last  few  years  no  fatal  epidemic  was  ever  known  to  exist  among 
our  domestic  animals.  But  now,  on  the  return  of  the  spring  and  summer  months,  we 
have  a  disease  which  attacks  horses  and  mules,  and  sometimes  cattle  and  sheep,  and 
la  verv  fatal.  From  the  rapidity  of  its  action  there  is  rarely  time  to  administer  any 
remeay.  and  if  any  is  given,  not  knowing  the  nature  of  the  <Usease,  it  is  only  a  lick  in 
the  dark— death  is  certain.  The  disease  is  endemic  in  its  nature,  confining  itself  one 
season  to  a  certain  locality,  when  it  will  disappear,  and  the  next  season  it  will  make 
its  appearance  several  miles  off.  I  have  been  a  careful  observer  of  this  disease,  for  I 
have  been  one  of  the  sufferers  from  it,  and  will  give  you  as  exact  a  diagnosis  as  I  possi- 
bly can.  The  symptoms  are  drowsiness,  loss  of  apx>etit6,  and  fever.  As  the  disease 
advances  the  animal  becomes  restless,  and  walks  continually,  although  without  seem- 
ing to  suffer  any  ^reat  pain  until  the  last  hour  preceding  death,  when  the  agony  is 
intense  and  pitiable  to  behold.  In  the  last  stages  a  profuse  sweating  ensues,  and  the 
animal  shakes  as  if  in  a  congestive  chill,  and  soon  falls  and  dies.  A  post-mortem  exam- 
ination reveals  the  whole  internal  oreans  a  mass  of  congestion,  and  the  heart,  liver, 
lungs,  and  intestines  covered  with  a  yellow,  jeQy-like  substance.  Neither  a  preventive 
nor  a  cure  has  as  yet  been  found  for  the  disease.  The  only  preventive  seems  to  be 
found  In  the  removal  of  the  stock  until  cold  weather  sets  in.  After  careful  considera- 
tion I  am  fully  convinced  that  it  is  a  malarial  disease,  similar  to  that  which  affects  the 
human  family,  but  of  a  much  more  violent  character.  I  have  no  doubt  if  like  reme- 
dies could  be  applied  in  the  beginning  of  the  attack  many  animals  could  be  saved. 
The  causes,  in  my  opinion^  have  the  same  origin  as  in  cases  of  malarial  or  intermittent 
fever  which  afilicts  the  inhabitants  of  Lower  Louisiana,  viz.,  the  want  of  proper 
drainage,  the  use  of  impure  drinking  water,  and  the  lack  of  proper  care,  esx>ecially  of 
our  work  animals,  for  it  is  this  clafis  that  suffer  the  most.  The  duration  of  the  attack 
is  from  six  to  twelve  hours. 

When  this  disease  makes  its  appearance,  had  we^a  competent  veterinary  surgeon  to 
make  a  careful  investigation  of  its  symptoms  froni  the  first  stages  until  tbo  final  act, 
and  a  scientific  post-mortem  examination  held,  there  can  be  no  doubt  but  it  could  be 
robbed  of  its  present  terrors,  and  many  a  poor  man's  heart  caused  to  rejoice  thereofl 

MASSACHUSETTS. 

Theodoiie  S.  Very,  V.  S.,  Boston,  says : 

I  regret  that  I  cannot,  from  experience,  relate  facts  about  the  contagious  diseases 
of  cattle,  sheep,  liogs,  and  fowls.  Having  resided  always  in  this  city,  somewhat  re- 
mote from  farming  and  stock-raising  districts,  my  practice  has  included  for  the  greater 
part  only  the  treatment  of  the  diseases  of  the  norse.  Of  these  there  are  not  a  few 
concerning  which  a  large  amount  of  practical  good  would  arise  from  a  more  thorough 
and  positive  establishment  of  the  causes  leading  to  their  development  and  propaga- 
tion. 

The  epizootic  influenza  of  the  fall  of  1872  caused  an  immense  aggregate  loss  by  death, 
bv  loss  of  services  while  animals  were  sick,  and  in  depreciation  in  values  where  the 
effects  of  the  disease  lessened  the  \itality  of  horses  for  a  long  time  subsequent  to  its 
first  attack.  Possibly  a  thorough  search  for  its  causes  might  prevent  a  similar  general 
outbreak,  and  inquiries  having  such  an  end  in  view  should  receive  *he  attention,  the 
support,  and  encouragement  of  the  general  government. 

The  disease  known  as  the  cerebro-spinal  meningitis  occurs  as  an  epidemic  among 
horses,  and  is  caused  by  a  peculiar  poison  affecting  the  system  in  a  specific  manner, 
producing  like  Byniptoms — differing,  of  course,  in  degree — in  all  cases.  Nothing  is 
known  concerning  the  exact  nature  of  this  poison,  any  more  than  of  some  others  pro- 
ducing disease  in  a  similar  way.  It  causes  great  losses  to  horse-owners  in  seasons 
when  it  prevails,  and  has  occurred  extensively  in  certain  localities,  at  different  periods, 
for  the  past  five  years. 

Glanders  in  horses — a  most  contagious,  deadly,  and  incurable  disease — has  been  c^uite 
prevalent  in  Boston  and  vicinity  during  the  paat  five  years.  The  poisonous  particles 
of  Ihe  disease  are  seldom  entirely  removed  from  stalls  and  stables  where  horses  having 
the  disease  have  lived.  In  my  opinion  this  malady  might,  under  certain  conditions, 
become  quite  general.  If  it  should,  the  danger  therefrom  would  be  incalculable. 
Stringent  State  laws  should  insist  upon  killing  every  animal  so  affected,  and  provide 
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for  the  nnmistakablo  removal  of  every  ti*a<'o  of  tho  disoase  ^rom  Btalla  and  riib 
where  it  has  exiHtcd,  imilcr  the  superviHion  of  Home  qualified  person.  i| 

A  number  of  other  diseases  of  tiie  horse,  the  prevention  ot  which  ia  powblendtf 
great  importance  to  the  public  welfare,  continue  to  exist. 

MISSOURI. 

Mr.  John  M.  Chapman,  Charleston,  Mississippi  county,  says: 

The  fistula,  a  terrible  and  offensive  disease,  makes  its  appearance  on  the  withes tf 
the  horse  just  at  the  top  of  the  shoulder-blade,  at  first  npon  one  side  only,  bntif  tk 
progress  of  the  disease  is  not  checked  it  will  finally  pass  to  the  other  slue.   A.bnM 
of  some  kind  is  nearly  always  it^i  cause.    This  tho  horse  may  receive  in  variouviji 
by  striking  the  top  of  his  shoulders  in  passing  under  a  low  stabld-door,  bybita fiis 
another  animal,  by  rolling  on  stones  or  roots,  or  by  an  ill-fitting  saddle.    The  dims 
is  easily  cured  by  the  use  of  the  following  remedy:  Take  one-half  bushel  of  iiiA;*ink 
root  and  poiur  over  it  about  four  gallons  of  water,  and  boil  down  to  one  gallon.  Snit 
this,  and  mix  with  it  about  one-milf  gallon  of  old  grease.     Place  the  mixtnn  ontki 
fire  and  stew  down  to  (me  gallon.    During  this  process  throw  into  it  about  auMi 
pint  of  salt,  then  let  it  cool,  and  it  is  ready  for  use.    It  should  be  applied  withamf 
or  bnish  every  morning,  but  the  sore  should  be  washed  clean  the  ni^t  bdm  is 
application  of  this  remedy  will  cure  almost  any  case  of  fistula  infiom  two  to  n 
weeks. 

Founder  prevails  to  a  great  extent  in  this  locality.  The  first  noticeable  ^ymptaaii 
the  restlessness  of  the  horse  and  frequent  shifting  of  the  fore  feet.  The  pulse  iiquck 
and  his  nostrils  have  a  red  appearance.  The  horse  indicates  hfa  sofieringa  by  hn^ 
CTUuts.  He  does  not  stand  long  upon  his  feet,  but  cannot  lie  down  in  the  usual  mania. 
After  making  several  etTorts  to  do  so  he  will  rise  up,  tarn  round,  change  his  pontiai. 
and  resume  bis  feints  to  lie  down.  The  remedy  for  this  disease  is  to  bleed  fredy  with- 
out delay.  Let  the  blood  nin  free,  and  take  at  least  a  gallon  of  it.  The  object  of  thii 
is  to  draw  away  the  blood  from  the  overloaded  vessels  of  the  feet.  Always  bM  ii 
the  neck.  After  this  prepare  a  kettle  of  hot  salt  water,  and  drench  with  it  as  hot  ii 
the  horse  can  bear  it.  Next  bathe  his  feet  and  legs  with  it,  and  rub  them  wellwitlii 
rough  cloth.  Make  this  application  three  or  four  times  in  the  course  of  an  hoiir,aDd 
then  rub  well  around  the  edge  of  the  boof  with  turi)entine.  Do  not  attempt  tovo^ 
the  animal  until  he  gets  entirely  well.  Another  remedy  is  to  pour  the  ttog  of  thefiwt 
fuU  of  turpentine,  hold  it  u]),  and  bum  the  turpentine  ont.  This  is  a  littfo  barbana, 
but  it  is  an  infallible  nniiedy. 

Pole-evil  is  a  tumor  that  conies  on  the  head,  or,  more  properly  speaking,  od  the  ex- 
treme forward  |)art  of  fhe  neck,  Just  bai-k  of  the  ears.  It  is  generally  cuiiiaed  by  being 
stnicrk  on  the  head  by  an  enraged  groom,  and  if  it  producer  no  other  bad  resiilu  iti* 
sure  to  raise  a  large  lump  I  do  not  know  of  a  case  that  ever  caused  death,  but  if  d<^ 
cheeked,  the  disease  will  render  the  horse  untit  for  use.  The  same  treatment  uin 
^       'a  will  always  eitt'ect  »  <uire. 

MlSStSSlPPl. 

Mr.  »I.  ToWKLi.,  Haiikiti  county,  says: 

A  iliNfa^e  railed  eharl>oii  killi-d  halt'ilu  horst^sand  ninli-M  miil  uiaiiv  caitle  in  Raiikio 
MuiMty,  Mis.sis.si|>pi,  ami  \ieiiiii.\,  in  l^;i7.  Tht^  Niinie  diseasi*  i»  reptirrod  to  havp  uw- 
s:iiled  faiallv  for  the  pasi  twi»  vrars  l!ist>n»e  |)arts  of  LouiHianu.  ThiMdiseaseiuuluM 
sfjuiewhat  itf  ihe  .syuipioins  of  i'rysip<*l{is  in  the  human  family,  boiuj^  churaoterized  by 
local  intlaiinnation,  pain  and  .sNV(dlin<r  in  .some  portion  of  the  aiiiniars body,  mocit  fr^ 
qnently  in  the  neik,  liivast,  tlank,  or  sides,  and  is  very  reaclily  communicated  fiwo 
diM^ased  animals  !<►  healthy  ones  by  houHistlies,  which  carry  the  vims  from  one  to 
another.  Hni  my  purpose  iH  not  to  give  a  treatise  on  the  disease,  but  simply  to  point 
i)  a  remedy  that  proved  speedily  eflieacious  in  nearly  every  case  in  which  it  wan  em- 
ployed. FiNh-hrine  is  the  n^niedy,  and  it  wa^  used  as  a  focal  wash  to  the  iallamed 
partM.  Mueh  friction  was  used  and  the  surface)  kept  wet  with  the  brine  until  the  ani- 
mal was  cured.  It  is  necessjiry  to  keep  the  animal  in  the  shade  (stabled)  and  pnitectcd 
&xmi  dies  while  under  treatment.  Epsom  or  Glauber  aalts  were  employed  Intemallj. 
given  in  sassafras-tea  when  the  case  wa/^  obstinate.  Three-foorths  oithe  OMSS  tisslad 
yieldtwl  n*adily  to  the  tkh-brine  wash  alone. 

NEW  JERSEY. 

IMr.  E.  Stokes,  Berlin,  Camden  county,  i^ys : 

We  have  bei.'ii  exempt  in  a  ^eat  measure  from  diseases  among  onr  fium  i^"*w«*i*  is 
hi^  itmiietiiute  vicinity  for  some  months,  except  a  disease  affecting  the  honSi   Ttk 
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malady  is  very  fatal,  and  a  number  of  horses  have  been  lost  in  the  southern  portion 
of  this  county  and  many  in  Atlantic  county.  They  are  taken  suddenly  with  great 
wcalniess,  and  in  many  cases  very  soon  after  eating  a  full  feed  are  unable  to  stand, 
and  in  four  or  live  hours  become  perfectly  blind  and  experience  great  difficulty  in 
breathing.  They  die  within  from  twelve  to  twenty-four  hours.  Almost  every  case  has 
proved  fatal.  Mares  seem  much  more  Uablo  to  be  attacked  than  horses.  I  have  heard 
of  no  mules  being  attacked  by  the  disease.  Horses  in  prime  condition  are  as  liable  as 
those  that  are  not,  and  young  ones  are  rather  more  liable  than  old  horses.  I  think  the 
disease  is  somewhat  on  the  decrease  at  this  date.  Some  localities  are  entirely  exemi>t. 
while  it  may  prevail  on  almost  every  side.  Should  the  disease  become  geneial,  it  will 
prove  much  uiore  seiious  than  any  malady  we  have  ever  had  among  our  horses. 

Mr.  John  Feost,  Hoboken,  Hudson  county,  says : 

Our  horses  have  suffered  greatly  by  epizootic,  which  seems  to  have  been  chronic,  for 
the  last  three  years.  The  symptoms  are  as  foUows:  The  eyes  became  dull  and  hetkvy, 
the  glands  of  the  throat  swollen,  loss  of  appetite,  followed  by  a  copious  discharge  of 
mucus  from  the  nostrils.  My  system  of  treatment  was  as  follows :  I  had  my  e&ble 
Uioroughly  cleaned,  and  gave  it  several  good  coats  of  whitewash  prepared  from  ordi- 
nary lime.  I  then  tumigated  it  once  a  day  bv  burning  pine-tur,  being  very  carefril  to 
close  the  door  and  keep  all  the  smoke  possible  from  escaping.  About  noon  I  would 
prepare  a  feed  for  them  by  scalding  about  three  quarts  of  wheat-bran,  and  after  add- 
ing about  one  gill  of  cider  vinegar  would  feed  it  to  them  warm  in  a  nose-bag.  If  Uiey 
refused  to  eat  they  at  least  inhaled  the  steam  frY>m  the  food.  This  treatment  seemed 
to  bring  them  back  to  their  appetites.  I  fed  them  young  carrot-tops,  which  they 
devour^  with  avidity.  At  the  end  of  four  or  five  days  witn  this  treatment  the  hoTses 
were  ready  to  go  to  work  again.  Some  of  my  neighbors  refused  to  follow  my  treat- 
ment and  called  in  veterinary  surgeons,  who  were  in  most  cases  from  four  to  five  weeks 
in  j^etting  the  horses  on  their  feet  again.  In  a  great  number  of  oases  very  valuable 
animals  were  lost,  while  my  own  thrived  and  recovered  their  wonted  spirits  and 
strength  in  most  cases  in  less  than  a  week. 

Horses  in  this  district  suffer  greatly  from  inflammation  of  the  bladder,  brought  on 
in  most  cases  from  fast  driving  or  heavy  pulling.  The  symptoms  that  have  come 
under  my  notice  are  as  follows :  The  horse  frequently  stretches  and  attempts  to  stale, 
but  cannot.  I  have  tried  niter  and  gin,  in  tact  all  ordinary  prescriptions  ^iven  by 
veterinary  surgeons.  They  failed,  aniTl  resorted  to  my  own  treatment,  which  is  as 
follows :  Take  about  twenty-tive  or  thirty  roots  of  parsley,  stew  them  in  about  three 
quarts  of  water,  strain  them  through  a  colander,  and  give  the  horse  as  ardrink  one  pint 
every  half-hour.  The  second  or  third  dose  has  never,  in  my  experience,  failed  to  re- 
lieve them.  ^ 

James  C.  Dust  an,  V.  S.,  Morristown,  Morris  county,  says: 

The  a))pearance  in  this  section  of  a  new  and  unusually  fatal  disease  among  horses 
has  prompted  me  to  re|M)rt  to  you  some  of  the  facts  connected  therewith.  It  may  be 
more  common  in  other  parts  of  the  country',  but  here  it  is  new  to  our  profession.  The 
first  case  occiirre<l  about  the  middle  of  last  mouth  in  the  adjacent  village  of  Madison, 
and  up  to  the  present  time  twenty-one  horses  have  been  attacked  by  the  disease  in  that 
place.  Of  that  number  eight  were  uiuler  my  professional  care.  Four  of  these  have  died 
and  the  others  have  recovered.  Of  the  remainin*:  thirteen,  only  one  htM  recovered. 
The  disease  is  of  short  dnrution,  lasting,  in  the  cases  that  prove  fatal,  from  two  or  three 
days  to  one  we^'k.  The  genrrul  symptoms  are  as  follows  :  For  the  first  day  or  two  the 
horse  seeuis  inclined  to  dr<H)p,  and,  without  any  apparent  cause,  acts  tired.  Then  a 
difficulty  in  swallowing  is  noticeable,  which  increases  as  the  disease  ailvanees.  The 
fever  is  high ;  obstinate  constipation  of  the  bowels,  and  almost  complete  suppn'ssion  of 
the  nrine,  the  latter  fact  being  ascertained  by  means  of  the  catheter.  The  manner  in 
which  the  act  of  swallowing  was  eflected  made  it  clear  to  my  mind  that  the  iimbility 
to  4I0  so  was  ca  used  by  a  partial  paralysis  of  the  muscles  of  deglutition.  Qeuerally,  when 
the  horse  lies  down,  he  is  unable  to  rise  without  assistance.  There  is  also  a  inai'ked 
tremor  in  the  left  fore  shoulder,  and,  although  not  constant,  has  been  noticed  by  me  in 
all  the  cases  1  have  seen.  Post-mortem  examinations  in  four  coses  have  disclosed  the 
following  anatomical  lesions :  The  most  prominent  is  an  intense  infiammatiou  of  the 
larynx,  extending  for  some  distance  down  the  trachea.  The  kldm^ys  were  found  to  be 
in  a  state  of  congestion,  and  in  one  case  considerably  hypertrophied.  There  was  also 
found  inflammntion  in  the  nasal  fossa*,  but  more  particularly  in  the  left.  The  brain, 
oesophagus,  and  spinal  cord  were  found  In  a  state  of  perfect  health,  as  were  also  all  the 
other  organs  of  the  body.  I  regard  the  disease  as  one  of  blood-poisoning,  intrcnlnced 
into  the  system  from  the  atmosphere,  and,  as  far  as  I  have  been  able  to  ascertain,  it 
resembles  m  a  striking  degree  dii)htUeria  in  the  human  being. 

My  treatment  consists,  first,  of  a  blister  of  cantharides  applied  to  the  lam3rx  region, 
and  kept  open  for  several  days  by  mild  mercurial  ointment;  dry  cupping  over  the 
kidneys;  the  administration  of  linseed-oil  as  a  laxative,  aided,  if  necessary,  by  ii^Jeo- 
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tionSi  and  tho  following  [>rescription  given  every  four  boiu*8,  viz :  live  drops  extract tf 
belladonna,  one  ounce  of  water,  and  one-half  drachm  of  iodido  of  potnssinm.  Thisi 
for  one  dose. 

To  tho  above  prcBcription  was  added,  for  fever,  tincture  of  aconite,  and  after  »«It 
or  two,  dropping  the  aconite,  I  gave  quinine  snlph.  ere.  x,  every  three  honn.  Tbew 
of  iodide  of  potassium  should  be  continaed  until  the  mnctions  of  the  kidneys  have  b»c 
fully  restored.  I  also  found  benefit  from  the  free  use  of  chlorate  of  potafih.  The  cin 
should  be  of  the  moat  nourishing  kind,  and  bv  every  pofisible  means  the  strength  of  the 
animal  should  bo  supported.  As  a  drink,  hay-tea  is  preferable  to  plain  water.  Kn 
the  best  treatment  I  could  give,  together  with  careful  nursing,  shows  as  a  resole  a 
fatality  of  50  per  cent. 

KETV  YORK. 

Mr.  Frank  D.  Curtis,  Charlton,  Saratoga  county,  says: 

In  this  high  latitude  (43^  north)  epidemics  amonj^  farm  animals  have  beeu  m 
Horses  have  sulFered  the  most,  and  undoubtedly  this  has  been  eauseil  by  the  hazd^ 
which  has  been  required  of  these  animals,  and  tlie  severe  and  trying  conditions  u 
which  they  arc  often  exposed,  stimulating  contl^^on  and  laying  the  foundation  for 
other  diseases.  About  fifty  years  ago  an  epidemio  prevailed  generally  anion;:  horn 
which  was  called  "  black  tongue,^'  uecause  the  tongues  of  horses  afflicted  with  tbid 
disorder  became  swollen  and  tiunied  black.  In  the  worse  cases  they  were  anableto 
eat  for  a  few  days,  or  luitil  the  inflammation  had  subsided.  Physic  was  gencnllyid- 
ministered,  and  a  soothing  lotion  applied  to  the  tongrue.  The  tongue  was  often  to 
swollen  as  to  hang  out  of  the  horse's  mouth.  This  malady  did  not  continue  but  for  a 
few  days,  and  death  was  rare. 

The  next  epidemio  which  was  at  all  general  in  its  character  was  the  epixootie,  or 
influenza,  which  swept  over  the  whole  country  in  the  autumn  of  1872  to  such  in  ex- 
tent as  to  paralyze  business.  Oxen  were  substituted  in  the  cities,  as  far  as  poaBible,to 
perform  the  duties  of  the  horse.  In  most  cases,  where  care  was  taken  not  to  expo* 
aflected  animals  to  cold,  or  to  require  them  to  laoor  when  in  a  feverish  and  weiJEeneii 
state,  they  n^covered.  Many,  however,  were  left  with  a  cough  and  weakened  Innp, 
which  made  them  afterward  susceptible  to  colds  and  the  more  acnte  attacks  of  pn^Q- 
monia.  This  disease  first  attacked  the  pulmonary  organs  (throat  and  Inngs).  During 
the  past  season  a  mild  form  prevailecl,  which  seems  not  to  have  been  fatal  in  any  in- 
stance. The  symptoms  were  a  hacking  cough,  with  a  poor  appetite,  and  a  staring;  coat. 
Cathanics  were  administered  in  some  cases  with  favorable  results.  In  most  uistances 
no  treatment  was  had,  but  tho  animals  lost  flesh  and  came  out  in  poor  conditioa. 

Distemper. — ^A  distemper  often  breaks  out  called  "horse  distemper,^'  which,  in  Bome 
cases,  is  no  doubt  caused  by  a  cold,  and  often  becomes  contagions  and  runs  through  a 
neighborhood.  There  is  no  other  way  to  account  for  the  appearance  of  thw  disMM 
in  an  isolated  neighborhood  where  there  has  been  no  possible  exposure.  It  ii 
characterized  by  running  at  the  nose  and  swelling  of  tne  glands  of  tbe  tlutnt, 
which  often  become  so  inuamed  and  swollen  that  the  horse  is  unable  to  swallow  any- 
thing for  days  together,  and  liquid  preparations  of  food,  such  as  milk  or  gmcl,  have  lo 
be  poured  down  the  throat  through  a  pipe  to  keep  the  animal  alive.  Active  fonnoiu- 
tions  on  the  surface  are  applied  which  reduces  the  inflammation,  andinmany  iustancta 
eflccts  a  cure ;  but  in  some  cases  abscesses  are  fonue<l  in  the  glands  of  the  tbroaT, 
which  must  bi;  lanced  to  allow  the  pus  to  escape,  for  if  left  until  they  matnrc  they 
break  and  discharge.  \Mien  this  stage  is  rejiched  a  cure  is  almost  certain.  The  gwat 
danger  to  bo  feared  is  that  the  throat  will  lill  up  before  suppuration  takes  place,  and  to 
prevent  this  }>oulticeH  should  be  applied.  Mild  catharticA  must  in  all  cases  be  adminis- 
tered so  as  to  keep  the  bowels  open  and  lessen  the  severitj'of  the  inflammation  and  fever. 


epizootic 

inllnenza  of  1^72,  which  attacked  horses  running  in  iiastures  remote  from  infected 
animals. 

Epizootic^  or  influenza. — We  will  now  give  a  number  of  specific  coses  of  thi»  infln- 
eiiza,  \Nith  the  treatnieiH  and  the  results,  and  also  of  other  diseases  with  which  wear? 
familiar.    Three  horses  in  one  stable  sick  with  epidemic  influenza;,  mild  cases;  ani- 
mals ke])t  blanketi'd  and  the  bani  clean.    Treatment:  A  mixture  composed  of  chlorate 
of  jmtash  and  gentian,  equal  parts,  in  tea.spoonfnl  doses  three  times  a  day,  given  inth« 
feed.    Three  drops  of  i)nre  carb<iHc  acid  in  their  drinking  water  twice  daily;  ainnall 
ouantity  of  carbolic  acid  to  be  tlropjied  on  a  hot  shovel  and  the  horses  made  to  inhale 
*lio  fumcH  twice  daily.    They  were  fed  full  rations  of  oats  and  given  plenty  of  water 
"•th  thn  chill  takc?n  oft".    Kvery  day  the  animals  had  walking  exercise  in  the  yanl 
-  '1  cured  and  fir  for  service  in  a  week.    A  few  onions  were  fed  dally. 
'^r^t^iy  case**  in  one  stable;  all  severe;  a  horse  aged  twenty  years  being  the  wont. 
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The  two  younger  hones  were  treated  as  those  before  mentioned,  with  the  exception  of 
having  hot  bran-mashes  every  night.  The  bam  was  fomigated  dailv  by  throwing  snl- 
phnr  on  hot  coals.  The  old  horse  was  very  low.  No  carbolio  acid  was  given  mter- 
nally.  Thirty  grains  of  powdered  sulphate  of  iron  were  given  twice  daily,  in  addition 
to  the  chlorate  of  potash  and  gentian.  The  horse  became  more  feeble.  After  three 
days  one  ounce  of  whisky  was  Riven  three  times  a  day.  The  young  horses  recovered 
and  worked  in  ten  days.  They  Kept  their  flesh  well,  but  the  old  horse  became  muoh 
emaciated. 

One  horse  which  had  been  sick  a  week  with  influenza,  and  had  been  fed  aconite, 
was  in  a  very  low  condition.  Chlorate  of  potash,  gentian,  sulphate  of  iron,  and  one 
ounce  of  whisky  three  times  daily  were  given.  The  horse  had  but  little  appetite,  but 
was  fed  all  the  oats  and  bran-mashes  it  would  eat ;  the  bam  was  fumigated.  The  ani- 
mal was  not  able  to  be  used  for  five  weeks,  but  recovered  with  no  cough  remaininff. 

One  horse  had  been  subject  to  a  couch  for  a  year  or  more  j^revious  to  attack  oi  in- 
fluenza. This  was  a  bad  case.  In  adcOtion  to  treatment  previously  mentioned  the  fol- 
lowing mixture  was  given :  Fluid  extract  belladonna,  one  naif  drachm :  camphor,  three 
drachms ;  sulphmic  ether  and  linseed-oil,  one  fluid  ounce  each ;  mixea  well  and  given 
in  doses  of  two  teaspoonfuls  two  or  three  times  daily,  according  to  the  severity  of  the 
cough.  The  horse  recovered  and  worked  in  two  weeks.  Has  had  no  cough  up  to  this 
time  ( 1878).  A  teaspoonful  of  fluid  is  reckoned  as  one  drachm,  four  teaspoonftus  as  one 
tablespoonful,  and  one  tablespoonful  as  a  half  ounce,  and  two  tablespoonfuls  as  one 
ounce. 

Two  horses  in  one  stable  were  slightly  affected.  They  were  treated  as  the  previous 
cases.  They  were  worked  hard  after  the  first  three  days,  and  the  result  was  that  both 
were  left  with  a  tendency  to  heaves,  and  one  with  swelled  legs.  It  was  treated  with 
sulphate  of  iron  and  bandaging,  and  the  swelling  disappeared  in  about  two  weeks. 

One  horse  was  sick  with  influenza  for  two  weeks,  and  no  treatment  was  given.  Very 
bad  cough  and  much  emaciated.  There  were  copious  discharges  from  both  nostrils ; 
all  the  legs  were  swollen ;  no  appetite.  The  animaJ  was  oraered  to  be  kept  well 
blanketed,  and  given  scalded  and  bruised  oats,  and  to  have  its  legs  well  rubbed  with  the 
bauds  or  a  hay-band  twice  a  day,  and  bandaged ;  carbolic-acid  vapor  to  be  inhaled  twice 
a  day.  A  heaping  teaspoonful  of  powdered  chlorate  of  potash,  gentian,  and  sulphate  of 
iron  in  equal  parts  was  given  daily.  For  the  cough,  five  grains  of  camphor,  three  ^x>ps 
fluid  extract  belladonna,  one-half  ounce  Uoflman's  anod^e  three  times  daily,  also 
three  ounces  of  whisky  tnree  times  daily.  The  horse  rapidly  became  worse  and  died. 
The  animal  was  not  properly  cared  for,  as  a  broken  window  was  left  open,,  which 
allowed  a  cold,  damp  wind  to  blow  directly  upon  it.  The  legs  were  not  properly 
bandaged,  nor  the  medicine  administered  as  directed. 

SpasmoaU)  colic. — The  horse  had  been  driven  hard  and  left  to  stand  without  being 
properly  blanketed.  The  bowels  were  constipated.  The  animal  had  been  fed  rosin 
and  saltpeter  without  benefit,  and  suffered  severely.  Sulphuric  ether  and  laudanum, 
each  one  ounce,  in  a  pint  of  water,  were  ^ven  to  allay  the  pain.  In  a  half  hour  this 
dose  was  repeated.  Copious  injections  ot  warm  water  were  also  given,  and  the. le£» 
were  rubbeu  briskly.  The  above  treatment  was  followed  at  the  eud  of  an  hour  with 
a  dose  of  six  ounces  solution  of  aloes,  one  drachm  of  aloes  to  each  ounce.  A  free  dis- 
charge of  the  bowels  followed  in  one  hour  and  a  half,  which  relieved  the  horse  from 
pain. 

Colic. — ^Another  case  of  colic,  caused  by  eating  too  large  a  quantity  of  oats  in  the 
sheaf,  and  a  cold.  This  animal  had  been  neglected  in  watering,  which  helped  to  cause 
the  constipation.  Copious  injections  were  administered,  foUowed  by  a  dose  of  one 
ounce  of  sweet  spirits  of  niter  and  a  pound  of  Glauber  salts.  A  free  discharge  from  the 
bowels  and  of  urine  followed.  Scalded  oats  and  hay  thoroughly  wetted  were  given 
for  several  weeks  with  most  favorable  results. 

A  horse  was  driven  hard  in  a  warm  day,  and,  in  a  state  of  perspiration,  was  left  tied 
under  a  tree  without  being  blanketed.  It  showed  no  signs  of  sickness  that  were  per- 
ceptible until  the  next  day,  when  it  was  taken  with  violent  convuLsions  and  died 
within  a  half  hour,  before  any  remedies  could  be  administered. 

In  another  case  of  colic,  a  stranger  prescribed  Flemming's  tincture  of  aconite  root. 
Two  drachms  were  given,  and  the  horse  died  in  just  thirty  minutes. 

lAimpa8. — Young  horses  are  often  afiiicted  with  a  disease  called  lampas.  The  mus- 
cular bars  across  the  roof  of  the  mouth  grow  or  swell  to  such  an  extent  as  to  be  on  a 
lovcl,  and  often  to  extend  below,  the  incisor  teeth.  The  common  remedy  is  to  bum 
thcin  with  a  hot  iron,  or  to  cut  them  so  that  they  will  bleed  freely.  The  latter  is  the 
I«*:ist  ohjcctionable  or  these  two  remedies,  and  does  no  permanent  injury  to  the  ani- 
ninl.  Burning  produces  such  a  shrinkage  in  the  gums  and  bars  that  it  causes  the 
annual  to  look  old ;  besides,  it  is  a  cruel  practice.  Indigestion  ia  probably  one  cause 
of  this  local  inflammation,  and  the  cutting  of  teeth  another.  Bran-mashes  and  bruised 
oats,  with  plenty  of  salt,  should  be  given  during  this  temporary'  trouble.  When  the 
bars  and  gums  are  so  sore  that  the  animal  is  not  inclined  to  cat,  dry  food  mashes  of 
any  kind  may  be  substituted,  and  the  lampas  ohould  bo'  treated  with  a  wash  of  alum- 
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watcir,  or  some  other  mild  oatittic ;  at  the  ume  time  regnlttr  doeee  of  GlMte  aife 
(fonr  onnoee  daily)  should  be  riven  to  correct  and  aasist  mgeetion. 

Strains.^A  horse  got  strained  in  the  legs  in  a  snow-drift,  and  the  right  hind  kg W 
came  very  much  swollen  and  was  stiff  and  tender  to  the  tench.  Liinimenta  of  leial 
kinds  were  used  without  benefit.  The  leg  became  more  tender  and  swollen.  Afta- 
ward  it  wiis  loosely  banda^d  with  ilannels  and  kept  wet  day  and  night  with  ilcoU 
and  water,  each  a  quart,  with  all  the  sal  ammoniac  that  could  be  dissolved  in  it  b 
a  week  the  horse  was  well. 

Lung-fever  or  pneumonia, — A  horse  was  driven  twelre  miles  and  back  andMemedM 
feel  well  until  near  home,  when  he  appeared  to  tire  out  snddenly.  He  had  wrcnl 
chiUs,  and  his  bnjathing  became  very  quick  and  labored.  He  was  pnt  into  his  mi) 
and  covered  with  two  blankets,  soon  after  which  he  commenced  to  coogh.  Pain  von 
up  to  ninety ;  by  the  sound  the  lun^s  seemed  much  congested,  the  right  one  the  oma. 
Spirits  of  turpentine  was  rubbed  m  over  both  lungs,  followed  by  an  applicatimof 
cloths  wrung  out  of  boiling-water,  which  were  held  against  the  chest.  Ten  dnm  rf 
fluid  extract  of  digitalis  were  given  every  four  hours.  No  hay  was  given,  bat  puntr 
of  water  with  the  chill  taken  off.  Oatmeal-grael  and  warm  bran-mashes  wen  M 
twice  daily ;  a  teaspooufhl  of  powdered  saltpeter  was  administered  three  timet  daflf. 
Next  day  the  animal  breathed  easier,  and  the  robbing  with  turpentine  was  omitwL 
The  digitalis  was  continued  for  two  days,  and  then  reduced  to  five  drops,  and  ehlomi 
of  potash  was  substituted  for  the  saltpeter.  Six  days  after  the  pulse  was  nonnaL  nd 
the  di^talis  was  discontinued.  The  following  medicine  was  then  administend  fat 
three  cUtys  (three  times  daily) :  A  teaspoonful  of  chlorate  of  potash,  nitrate  of  potMh, 
and  gentian  of  equal  parts.  At  the  end  of  this  time  the  horse  appeared  well  and  fit 
for  service.  The  medicine,  however,  was  continued  for  a  week  longer  with  fhllntiflH 
of  oats.  In  treating  this  affection  it  is  very  necessary  to  act  promptly.  A  half  lusr 
wasted  at  the  beginning  is  as  good  as  three  days  added  to  the  pFogress  of  the  one. 
The  engorgement  of  the  lim^  often  rapidly  increases,  and  the  horse  may  be  beyond 
all  help  very  soon.  Counter-irritation  should  be  Inuuediately  made  use  of,  as  it  gmtlj 
relieves  the  lun^H.  It  is  not  necessary  to  blister,  unless  counter-irritation  does  not 
help.  Counter-irritation  should  bo  kept  up  for  at  least  two  hours,  and  longer  if  thii 
does  not  relievo  the  breathing.  If  the  breutliing  becomes  bad  again,  repeat  the  ixritn* 
tion. 

The  old  plan  wus  to  bleed  copiously  and  immediately.  This  idea  is  about  diMsided 
in  the  treatment  of  human  diseases,  but  the  old-fiEishioned  horse-doctors  at!]]  stick  to 
it.  It  is,  however,  a  bad  practice  in  these  cases.  It  does  nut  roclnce  the  pulse  anleai 
carried  too  far  for  the  safety  of  the  patient,  and  the  animal  needs  all  its  blood  to  bos- 
tain  it.  Where  bleeding  has  l>ecn  practiced  the  convalescence  of  the  animal  is  altravi 
more  tedious.  The  pulse  can  be  controlled  by  the  use  of  the  fluid  extract  of  dintalu, 
in  doses  of  five  to  twenty  drops  every  four  hours,  es])ccially  if  conjoined  with  mter  is 
doses  of  one  or  two  teospoonnils  two  or  three  times  daily.  Starvation  will  rednce  xht 
power  of  blood-muking,  and  not  depress  like  bloo<l-takuig.  As  hay  is  apt  to  contain 
dustj,  which  will  irritate  the  already  too  sensitive  lungs,  and  as  it  is  not  needed,  it  it 
best  not  to  give  it.  If  the  case  occurs  in  summ(T  a  few  moiithfuls  of  grass  in  themon- 
ing  before  tlio  dew  is  off  it  Is  by  no  means  objectionable.  In  giving  the  animal  vater 
I>ut  the  pail  on  the  fioor,  as  the  horse  will  drink  easier.  Where  the  legs  become  cold 
and  remain  so  in  spite  of  vigorous  triction,  wlu^ro  the  lining  of  the  nostrils  becoma 
livid,  whore  the  horse  cnnnot  be  turned  or  lie  down,  where  counter-irritation  don  not 
relieve  the  breathing  and  the  disease  increases  in  seventy  np  to  the  filth  day,  where 
the  breathing  becomes  more  labored^  rattlini?  occurs  in  the  throat,  cold  sweats  appear, 
and  the  pnlso  boconii'.s  intermittent  or  iriv«^ilar,  the  horse  seldom  recovers.    Usnallr, 

a  favorable 

pure  air,  not 

jthefumoNof 

ammonia,  he  may  ri'cover,  but  it  is  doubtful.     Let  it  be  uudnrstood  that  these  condltioos 

ire  irritating  to  ih*^  lungs  and  depressive  in  Iheir  general  effects.     As  soon  as  the  Ic^ 

)(i«;in  to  ieel  cold  th(\v  must  all  be  strongly  rubbed  at  once  with  the  hands  and  wannly 

wrapped,  not  bound  in  woolen  cloths. 

Dt)  U4)t  give  tlio  horse  much  to  drink  at  a  time,  but  give  it  often  and  let  him  tak^ 
his  time  at  it.  If  the  bowels  are  constipated  give  two  ounces  Kpaom  salts  thive 
times  daily,  and  aid  their  action  with  injections  of  soap  and  wat«r.  If  debility  cora« 
on,  rub  the  legs  often  ;  give  g<M)d  oatmeal-gruel  freely,  and  a  pint  of  good  ale  or  fonr 
mnees  of  whisky  three  tinier  daily.  It  is  a  very  bad  sign  where  the  horse  loses  its 
Hjght  during  the  i)rogreRs  of  the  disease.  Horses  fh^quently  live  that  have  hail  no 
treatment,  and  souu*  do  that  have  been  treated  improi>erly,  even  when  the  case  b» 
^one  on  tosup])uratiou  ;  but  they  are  apt  to  have  lung  trouble  in  after  years,  and  moa 
*?enerttll.v  heaves  or  dropsy  of  the  ch(»st.  If  mild  counter-irritants  do  not  reUeve, 
(tnmgcr  ones  should  be  tried.  Mustard  and  turi)ent-iuu  and  boiling  water  an  good, 
*nd  as  strong  as  anything  that  is  reailily  obtainable. 

^^wqeBtkm  of  th^  lungs,— -A  colt  two  years  old  was  takenwithoongestioii  of  tli6lin# 
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withoni  ap|>arent  oanae,  and  died  of  pnlmonary  apoplexy  in  twenty-foar  hotm  in 
spite  of  treatment.  The  Inngs  were  found  engorged  with  blood,  and  the  heart  very 
moeh  diatended. 

Another  horse  had  been  over-driven,  and  breathed  heavily,  with  labored  action  of 
the  heart.  Veratrum  viride  was  given  to  control  the  arterial  excitement,  but  the  horse 
was  loft  with  an  attack  of  heaves,  owing,  probably,  to  the  rupturing  of  the  air-cells  in 
some  part  of  the  lungs. 

In  cases  of  congestion  of  the  lungs,  counter-irritants  similar  to  those  used  in  the 
treatment  of  lung-fevor  should  be  applied.  The  bowels  should  be  kept  open,  and 
fpreat  care  taken  to  prevent  the  catching  of  additional  cold  or  exx>osure  to  any  excit- 
mgand  irritating  surrounding^,  such  as  cold  draughts  or  the  odor  of  foul  stables. 

Meavee. — A  horse  afiecteil  with  incipient  heaves  was  treated  with  a  belladonna  and 
oamphor  mixture,  and  iinallv  with  arsenic,  but  received  no  benefit. 

Another  horse  was  affecte^i  with  heaves  for  fifteen  years,  and  was  not  onred.  He 
was  fed  ginger  in  large  quantities,  and  other  fanner's  remedies,  which  somelames  pro- 
duced a  modification  of  the  disoraer  but  no  cure.  Preventives  by  wetting  the  feet  and 
soaking  all  the  grain  in  water  kept  the  heaves  down,  so  that  the  horse  could  be  used. 
Heaves  has  long  excited  the  attention  of  veterinarians  and  of  the  curious  in  general, 
and  as  the  cure  of  it  holds  out  the  certainty  of  a  plentiful  hkrvest  both  of  credit  ana 
emolument,  it  has  been  a  subject  of  much  experiment  and  more  conjecture.  People 
long  ago  used  to  indulge  in  the  most  extravagant  notions  respecting  it^  and  at  the 

S resent  day  the  market  is  full  of  nostrums,  each  lauded  as  a  certain  cure  of  this  distress- 
ig  and  perplexing  complaint.  The  cause  of  heaves  or  broken-wind  is  hereditary  or 
oonstitutionaL  A  certam  form  of  body  is  unquestionably  favorable  to  its  production, 
and  it  is  from  this  circumstance  that  it  proves  hereditary.  The  narrowly  confined 
ohest  and  the  pendant  belly,  which  mark  corn-bred  horses  and  gross  feeders,  predis- 
pose toward  the  affection.  It  may  be  that  subjecting  horses  to  a  long-continued  un- 
healthy course  of  feeding  on  dry  food,  such  as  chi^,  dry  meal,  dusty  or  musty  hay, 
Ac.,  brings  it  on,  as  does  working  where  much  dust  is  necessarily  inhaled.  It  is  sel- 
dom the  immediate  cause  of  pneumonia,  but  frequentlv  it  results  from  those  condi- 
tions of  disordered  respiration  which  succeed  to  it,  as  thick  wind,  chronic  cough,  6lc, 
We  are  much  in  the  dark  about  its  origin,  but  observe  that  it  gradually  grows  on  a 
horse,  occupying  months  and  even  years  with  a  slight  occasionaTcough  which,  ripen- 
ing into  a  state  of  impeded  respiration,  at  last  ends  in  broken  wind  or  heaves.  We 
often  see  it  follow  abuse.  We  can  see  it  also  follow  one  hard  gallop ;  and  we  can  leave 
a  horse  well  one  day  and  find  him  broken- winded  the  next. 

With  these  facts  in  our  every-day  experience,  can  we  name  any  universal  cause  f 
My  impression  is  that  there  are  two  kinds  of  heaves  or  broken-wmd.  One  is  due  to 
an  iigury  to  the  svmpathetic  nerve,  the  other  to  a  nipture  of  the  air-cells  of  the  lungs 
themseUres.  1  believe  that  the  first-named  variety  may  sometimes  pass  into  the  seoond. 
A  po$i-mortfm  examination  in  most  of  the  subjects  revealed  lesions  and  distension  of 
the  lungs.  We  need  not  have  looked  farther  for  the  cause,  but  it  is  not  by  any  means 
uncommon  to  meet  with  broken- winded  or  heavey  horaes  whose  lungs  after  death  are 
neither  emphysematous  or  otherwise  structurally  <leranged,  and  which,  with  the  ex- 
ception of  tlieir  lighter  color  and  occasionally  greater  bulk  than  natural,  cannot  well 
be  distinguished  from  the  sound  lun^,  although  they  may  crackle  when  pressed  by  the 
hand.  The  injury  to  the  sympathetic  nerve  would  cause  derangement  of  the  digestive 
canal,  as  well  as  produce  the  irritability  of  the  larynx,  which  has  favored  the  opinion 
reganling  the  lungs  as  the  original  seat  of  the  disease.  Horses  with  heaves  or  broken 
wind  will  eat  almost  anything,  which  again  favors  the  idea  of  iiyury  to  the  sym])a- 
theticj  nerve.  The  symptoms  of  this  complaint  are  well  marked.  The  cough  and  the 
manner  of  breathing  may  be  considered  as  conclusive.  The  sound  emitted  by  the 
cough  is  peculiar,  and  is  often  forced  out  with  a  kind  of  a  grunt,  in  a  short,  vibrating 
but  feeble  tone,  compared  with  the  usual  cough  of  sound-winded  horses.  The  breath- 
ing is  conducted  with  a  remarkable  difference  between  the  inspirations  and  expira- 
tions. Inspiration  is  effected  quickly,  and  the  lengthened,  laborious  strain  of  expira- 
tion, which  is  performed  by  two  distinct  eftbrts,  in  one  of  which  the  usual  muscles 
operate,  and  in  the  other  the  abdominal  muscles  come  into  violent  action  to  complete 
the  expulsion,  afrer  which  the  fianks  fall  with  a  peculiar  force,  and  the  air  is  again 
breathed  in  as  by  a  spasm.  An  auxiliary  symptom  is  the  peculiar  flatulence  of  every 
heavey  or  broken- wlude<l  horse,  which  is  strikingly  characteristic  of  that  disordered 
state  of  digestion  so  common  in  these  cases,  and  of  that  constant  thirst  also,  which  is 
invariably  present. 

Cases  taken  in  the  early  stages  are  sometimes  cured,  but  in  most  cases  the  rreatmeiit 
can  w^ldom  be  more  than  palliativ<>«.  Whatever  ineivases  the  distension  of  the  stom- 
ach .".nd  bowels  aggravates  the  eoui]>laint  by  increasing  the  diftieiilty  of  expntwUng  the 
lungs.  Therefore  avoid  stimulants  and  promote  regular  evacnatinns.  Abstain  from 
over-distension  of  the  lungs  by  too  violent  and  too  sudden  exeition,  particularly  after 
eating.  By  carefully  attending  to  these  principal  indications,  a  broken-winded  or 
heavey  horse  may  be  rendered  comfortable  to  himself  and  nsefril  to  his  owner.    The 
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food  should  bo  rcguliurly  givon,  in  moderate  quantities  ouly ;  but  most  partica]ai]i  Q 
should  bo  of  such  a  naturo  as  will  contain  much  nntrinient  in  a  small  space.  DoH  il 

glvo  much  hay,  and  let  .that  bo  entirely  froo  from  (lust  and  well  spriukW  with  uK  )| 
om-fodder  in  small  qnantities  is  sometimes  ad>isable,  particularly  as  much  intai 
not  required  with  it.  Turning  out  to  grass  and  neglect  of  moderate  exercise  comnMi^ 
aggravate  the  complaint.  Give  water  sparingly, j)articnlarlY  in  the  working  hoan:i 
night  a  moderate  quantity  should  be  allowed,  ^ever  let  a  broken-winded  hone  dak 
his  till  at  a  i)ond  or  trough.  Benelit  has  frequently  been  received  In  the  earUerftagi 
from  the  cough-mixture  of  belladonna,  ether,  and  camphor ;  al.so  from  small  dadlydM 
of  digitalis — ten  drops  of  fluid  extract  in  two  doses.  iVrsouic  and  other  tonics  n 
sometimes  of  benelit. 

Wounds  and  sorest. — A  lump  appoare<l  upon  the  shoulder  of  ahorse,  which  gtewlirp 
and  was  very  tender,  and  tin  ally  formed  an  abscess.  A  self-styled  horse-doctor  opeoBi 
the  abscess  and  i)ressed  out  its  contents,  and  iigectcd  into  it  some  fluid  which,  frn 
appearances,  was  an  arsenical  preparation.  The  leg  of  the  horse  on  that  side  htam 
badly  swollen  and  ])ainful.  Fomentations  of  witch-hazel  tea  and  of  belladonna  leiui 
were  used,  and  chlorate  of  potash  was  given  intenially  in  doses  of  half  an  onncethm 
times  daily.  After  a  few  days  pus  was  detected  as  having  followed  the  muscle  don 
the  log,  when  it  was  lauc(5d  and  a  free  exit  given. 

A  mare,  heavy  in  foal,  nmniug  in  the  barn-yard,  was  kicked  by  other  horsea  Tbi 
horses  were  sharp  shod,  and  maue  a  great  many  deep  and  u^ly  wounds.  Cnnici'ioil 
was  immediately  applied  to  the  cuts.  They  were  kept  smeared  with  it,  and  hetU^ 
rapidly  took  place.  The  animal  rccovertnl  without  any  u]jury  except  acan,  M  th» 
wounds  happened  to  be  all  in  the  Heshy  part  of  the  bodj'. 

A  colt  running  in  a  yard  caught  its  head  between  the  ears  on  a  uail,  and  cntiti&M 
the  entire  length  to  the  end  of  its  nose.  Tho  skin  8tretche<l  apart  at  least  an  iodia 
width.  The  edges  were  sewed  together  with  a  strong  thread  and  Currier's  oil  tmifln^ 
applied.    This  ugly  wound  healed  without  any  perceptible  scar. 

A  distinction  should  be  ma4le  between  llesh  cuts  and  wounds,  and  those  whenpnni' 
neut  veins  are  punctured  or  severed,  which  I'ecpiiro  a  difierent  treatment  and  will  te 
treated  under  a  diUcrent  head.  Wounds  are  often  severe  and  of  the  most  dangena 
character,  resulting  in  the  crippling  of  animals,  and  often  destroying  their  nsefalnok 
If  of  a  severe  nature  they  ati'ect  t3ie  general  health  and  condition  of  the  animal  ii* 
jiired  more  or  less,  and  treatment  other  than  of  a  local  character  is  often  neccHaiy< 
Accidents  of  this  kind  injure,  and  often  niin,  moi'e  horses  than,  all  diseases  comhiiifid. 
In  introilucing  caustic  duids  into  a  sore  care  must  bo  taken  that  they  are  not  pat  ia 
such  ]>ositions  that  they  may  not  readily  nm  out.  Solid  caustics  are  mach  sds. 
Wounds  and  iiguries  cause  inflammation  which  maybe  severe  enough  to  kill,  or  M 
slight  as  to  cause  no  discomfort.  Local  inflammation  is  characterized  by  heat,  nd* 
ncss,  pain,  aud  swelling  in  the  part  aflected.  According  as  such  inflammation  is  eon- 
siderable  or  uiconsiderable,  the  circulating  sj'stem  universally  participates,  or  it  ii  not 
excited.  The  general  circulation  is  also  increased  according  to  the  circmnstances con- 
nected with  the  structure  and  functions  of  the  pai*t  ii^ured.  When  tho  general  dioh 
lation  is  increased,  the  condition  is  called  symptomatic  fovcr.  Tho  vessels  of  the  in- 
flamed part  are  always  distended.  Sometimes  in  a  clean  cut,  after  the  bleeding  hai 
subsided,  a  fluid  is  thrown  out,  the  parts  are  stuck  together,  and  the  wound  becooei 
closed.  This  is  called  healing  by  nrst  intention,  or  a<lhc8ion.  When  the  wound,  or 
the  inflammation  consequent  uix)nit,  is  too  severe,  or  the  loss  of  substance  teogrett, 
the  edges  become  covered  with  minute  pimples  or  granulations,  a  fluid  called  pnii 
secreted,  and  the  wound  gradually  becomes  filled  with  these  new  bodies  caUed  gnna- 
lations  or  second  intention. 

When  the  intlammation  is  torpid,  insteatl  of  healthy  pus  tlie  Vr*ound  secretes  a  sab- 
stance  which  appears  somewhat  like  tho  white  of  an  egg,  aud  which  may  or  maynot 
have  an  ofiensive  smell.    Abi^orption  ensues  oiid  a  loss  of  substance  occurs  by  leiaoD 
of  tlitj  ulceration  of  the  margins  of  the  wound.    Occasionally,  however,  the  iniSamm*' 
,ion  is  violent  aud  the  reparative  agency  almost  inactive,  in  which  state  the  inflamma- 
tory congestion  may  nipriue  and  destroy  the  small  vessels  supplying  the  wound.    The 
blood  is  tim)wn  out  into  tlw  wound  where  it  rot^,  and  mortification  is  said  to  haveoonie 
on.    These  tenninations  of  local  inflammation  must  bo  homo  in  mind  when  treating 
r.    In  most  instances  adhesion  Lsto  bo  desired.    If  there  has  been  much  shock  do  not 
-)loed,  OS  it  aggravates  the  depn'ssion.    lietter  civo  a  draught  of  one  ounce  each  of 
laudanum  aud  sulphuric  ether.    If  there  Ls  no  shock  to  tho  ner\'ou8  system,  give  a 
purgative  and  low  diet.    If  there  has  been  no  bleeding  a  slight  amount  of  blood  taken 
from  the  ])art  injured  soon  after  the  accident  does  much  good.     If  there  is  much  heat 
of  the  part,  use  cold  water  aud  alcohol  applications,  with  or  without  sal  ammoniac,  or 
Hal  ammoniac  and  vinegar.    If  there  is  au  open  womid—Kispecially  a  lacerated  one- 
»vann  applications  are  better.    ISathing  with  warm  water  or  a  clecoction  of  witch- 
'lazel  leaves,  with  or  without  the  addition  of  belladonna  leaves,  is  advuaUo.   U 
mist  be  remembered,  however,  that  wanu  applications  favor  suppuration.   Aftet 
isiug.warm  fipplications  tho  part  must  bo  well  dried  before  lfa^'illg  it,  or  it  wiH  chilL 
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■fit  the  treatment  be  either  hot  or  cold  it  must  be  kept  up  iuithfully,  for  if  thepart 
too  loug  a,  rest  reaction  will  occur  and  the  whole  work  will  be  undone.  'V^en 
luration   becomes  unavoidable,  promote  by   warm  poultices  coustautlv  applied. 

.J  Bhoiild  be  taken  to  renew  them  as  soon  as  they  become  cold.  If  the  inllammatioii 
»  deep-seated,  and  it  is  necessary  to  hasten  the  formation  of  pus,  turpentine  may  be 
dded  to  the  poultices.  When  pus  is  detected  it  should  be  evacuated  by  a  free  iu- 
ision  made  at  the  most  dependent  part  of  the  gathering,  care  being  taken  to  avoid  iu- 
iry  to  any  important  vessel,  tendon,  or  joint  l)y  insei*ting  the  lancet  as  nearly  par- 
llel  to  the  muscular  fibers  as  possible.  As  the  detection  of  pus  often  requires  sidll, 
i  is  better  where  there  is  doubt  to  first  insert  a  grooved  instrument  called  an  explor- 

^  needle,  which  will  settle  the  doubt  by  showing  the  pus  if  there  is  any,  and  doing 
%*  harm  if  there  is  none.  A  woimd  is  a  division  of  the  continuity  of  tissue,  and  may  be 
ither  incised  or  cut,  contused  or  bruised,  lacerated  or  toni,  or  punctured. 

Cut-woitvds  such  as  calks j  ^c. — If  the  bleeding  is  excessive,  control  it.    Press   the 

HI       upon  the  wound  where  the  bloo<l  spirts,  and  then  as  soon  as  possible  secure  the 

arteries  by  a  ligatm-e  of  silk  or  twine.    The  bleeding  from  small  arteries  may  be 

vj oiled  by  ^pressure  or  by  passing  a  stout  pin  from  without  behind  the  artery  and 

hrongb  the  skm,  and  making  pressure  on  the  artery  by  several  turns  of  twine  around 
he  end  of  the  pin. 

Remove  all  foreign  matter  from  the  wound  if  possible  without  washing,  as  this 
Liminishes  the  chances  of  union  by  first  intention.  The  woimd  may  be  sewed  up, 
v^hich  is  best  done  by  the  interrupted  sutures  or  stitch.  All  the  sutiu'es  should  be  iu- 
lerted  before  any  are  tied.  Keep  the  wound  clean  and  as  dry  as  possible.  Owing  to 
he  tendency  of  the  stitches  to  ulcerate,  they  cannot  be  relied  on  to  remain  after  the 
hird  or  fourth  day.  Wire  sutures  remain  longest,  but  they  must  not  be  too  tight, 
rhe  wound  may  be  brought  together  with  plaster,  previous  to  which  the  hair  should 
ye  removed.  Sulphate  of  soda,  three  parts  by  weight ;  quicklime,  ten  parts  by  weight ; 
md  starch,  ten  parts  by  weight,  should  be  made  into  a  thick  paste  with  a  httle 
prater  and  applied  between  the  nairs  over  the  part  to  be  rendered  bare.  This  paste 
ihould  be  taken  off  the  skin  with  a  wooden  spatula  in  from  one  to  two  minutes.  For 
11  wounds  use  a  plaster  of  coUodion  spread  on  linen  cloth  ;  for  large  ones  glue  wiU 
MAower.  In  the  other  classes  of  wounds  we  must  look  to  the  suppurative  process  for 
H^pair.  During  the  process  of  forming  granulations  the  wound  should  be  kept  from 
3xpo6ure.  No  application  is  necessary  to  promote  the  formation  of  granulations.  If 
luxuriant  granulations  shoot  up  above  the  surface,  keep  them  down  with  sulphate  of 
M)pper  or  a  solution  of  chloride  of  lime  in  water,  one  grain  to  the  ounce.  In  deep 
wounds  it  is  of  the  utmost  importance  that  they  neal  from  the  bottom,  therefore  the 
premature  closing  of  the  external  orifice  should  bo  guarded  against,  and  the  atmos- 
phere excluded  by  the  introduction  of  a  tent  of  rags  or  wicldng,  which  should  be  sat- 
irated  with  a  solution  of  carbolic  acid  (five  grains  to  an  oupoe  of  water),  and  dried 
previous  to  using.  These  should  be  changed  daily.  It  is  very  important  to  keep 
wounds  open  where  it  is  suspected  that  tlioy  contain  foreign  bodies  which  cannot  be 
readily  reached. 

Strains  producing  curhSj  spavinSf  <f-c. — Strains  ma^  be  of  various  character.  In  some 
Instances  they  may  be  the  result  of  weakening  oi  the  muscles,  in  which  the  applica- 
tion of  astringent  liniments  and  rest  will  relieve.  The  same  is  true  when  the  tendons 
are  strained,  imless  too  severely.  Sometimes  dislocation  of  the  joints  is  caused  bv 
strains  and  the  formation  of  timiors  and  callous  swellings,  which  may  be  attended  witn 
3tifibes8  and  lameness.  The  latter  may  be  removed  by  blisters,  and  the  former  may  be 
CT*eatly  relieved  by  searing  either  with  caustics  or  burning.  Under  the  head  of  the 
latter  may  be  classed  curbs  and  splints,  and  under  the  head  of  the  former  bog-spavins, 
&c.  For  slight  sprains  or  strains,  a  liniment  composed  of  tincture  belladonna,  lauda- 
num, and  spirits  camphor,  each  two  ounces,  with  alcohol  sufiftcient  to  make  a  pint,  is 
good. 

A  colt  was  driven  with  a  load  in  cold  weather,  and  was  very  much  heated.  It  was 
put  into  the  stable  with  its  coat  all  wet,  without  any  currying  or  rubbing.  During 
the  night  it  became  very  imeasy,  and  in  attempting  to  roll  in  its  staU  stndned  both 
hind  legs  so  as  to  produce  the  tumors  known  as  bog-spavin.  The  colt  was  unable  to 
walk  on  account  of  the  soreness.  After  being  treated  for  several  weeks  with  an  appli- 
cation of  the  liquor  extracted  from  white-oak  bark,  and  having  the  parts  a£fected 
Hcared  with  a  hot  shovel,  the  tumors  were  reduced  and  the  lameness  improved,  so  that 
the  horse  was  able  to  work. 

An  unshod  mare  was  taken  on  the  ice,  where  she  slipped  and  dislocated  the  stifle- 
joint.  Astringent  applications  were  applied  and  an  effort  made  to  return  the  stifle- 
bone  to  its  natural  place,  but  in  vain.  A  new  socket,  however,  was  formed  by  nature, 
but  the  leg  was  shortened.  The  animal  did  good  service,  although  lame,  for  a  number 
3f  vears. 

An  old  horse,  while  attempthig  to  roll  in  his  stall,  caught  his  foot  fast  and  dislocated 
tds  stifle.  Strong  astringents  were  applied,  and  an  unavailing  effort  made  to  return 
it  to  its  place.    The  horse  stood  on  three  legs  as  long  as  possible,  when  he  fell  down, 
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and  oonld  neyer  b«  made  to  stand  np  again.    He  did  not  live  long  enongh  tDtab 
qneation  as  to  whether  nature  woald  have  supplied  the  deficiency  or  not. 

A  horse  ran  away  and  jumped  over  a  stone  wall,  straining  one  of  his  hindlMK 
producing  a  curb.  A  blister  of  Spauish  flies  was  applied  to  the  si^ot,  the  hairhiTE; 
first  been  closely  cut.  The  blister  removed  the  excrescence.  The  sore  was  aftecnd 
treated  with  lard  until  healed.    No  scar  or  mark  wati  left. 

In  all  cases  of  the  above  character  active  treatment  should  begin  aa  soon  m  tihflfa 
indications  of  ii^ury  are  discovered. 

Drapsjf  and  ahaeesees, — A  colt,  which  had  had  epidemic  influenza,  was  left  vbki 
cough  and  a  discharge  from  t  ho  nostrils.  This,  however,  pussed  away,  but  th»  bn 
was  very  much  run  down  with  a  swelling  in  the  sheath  ana  legs.  Finally  it  deTchfii 
into  cellular  dropsy.  The  following  prescription  was  administered  (a  teaiqNKmfiil  tiii 
daily) :  Two  ounces  each  of  ])owdored  sulphate  of  iron  and  gentian  ;  one-half obib 
each  of  chlorate  of  potash  and  powdered  African  ginger,  well  mixed.  Alio  Am 
ounces  each  of  sulphuric  ether  and  sweet  spirits  of  niter,  one  dram  oil  of  aiUM,ni 
two  drams  diluted  alcohol,  well  mixed,  aud  a  tablesnoonful  given  three  times  sdaf. 

It  was  fed  well  with  bniised  oats  and  carrots  and  oat-meal  gmeL  Five  di^th» 
after  it  was  turned  out  for  a  short  time  in  the  middle  of  the  £iy.  It  was  bron^  ^ 
at  noon  and  the  legs  well  rubbed.  No  dew  or  dampness  was  allowed  to  fall  on  hia.  h 
six  weeks  the  animal  was  cured.    In  another  case  of  the  same  ditwano  the  bom  dieiL 

Two  horses  were  out  of  condition,  caused  by  abscesses.  Touios  were  ordsnd,  lilk 
good  feed  and  rest.    They  did  not  get  it,  and  both  died. 

A  horse  did  not  perform  well.  The  owner  did  not  know  what  was  the  maitar.  TW 
Inn^  were  examined,  but  no  inflammation  was  detected.  The  respiiaticm  wu  niy 
indistinct.  A  few  days  after  he  began  to  breathe  heavily,  and  seemed  to  be  ia  pu 
about  the  chest.  Bemedios  which  were  deemed  appropriate  were  given,  bat  tbebsK 
died.  On  post-mortem  examination  the  pleural  cavity  was  found  to  contain  tlim  piiis 
of  fluid,  and  the  lung  was  compressed  to  one-third  its  natural  sise.  There  were  omb 
of  old  inflammation  on  the  surface  of  the  lungs.  This  horse  had  probably  been  lira 
injurious  medicines  while  aficcted  with  the  epidemic  inflaensa. 

BHndnest, — Blindness,  in  many  instances,  is  caused  by  over-draught,  which  ianel 
and  too  frequent.  Sometimes  it  is  caused  by  cold  and  inilammation,  sometinMs  I^W 
teeth  which  aifcct  the  optic  nerve,  and  sometimes  by  rays  of  light  which  fall  divMtlj 
upon  the  eye  through  a  window.  Cases  of  blindness  caused  by  over-drawinff  am  ms 
common  aud  generally  incurable.  Foreign  substimces,  such  as  chaff  and  oeudi  ef 
barley  or  wheat,  in  the  eye,  often  cause  bbndness,  and  should  be  ranoved  sa  aoan  m 
noticed  and  before  severe  inflammation  begins. 

For  inflammation  of  the  eye  the  following  will  be  found  beneficial :  Snlpbala  ^ 
copper,  ten  grains ;  sulxthate  of  morphia,  five  grains ;  water,  four  ounces,  mizad  aad 
dropped  in  tne  eye  twice  daily. 

For  amaurosis,  arsenic  forty  grains,  strychnia  five  grains,  dlTided  into  twutiy  pov- 
ders,  to  be  given  three  times  daily. 

A  broken-winded  mare,  attacked  with  amaurosis,  was  given  the  prepsntioa  cf 
arsenic  and  strychnia  as  auove,  and  soon  recovered. 

A  horse  was  confined  in  the  stable  where  the  sonlight  cams  throii|^  a  wisdpv 
directly  upon  his  eyes  and  caused  blindness.  The  cause  was  not  disooveied  until  too 
late  to  remedy  the  evlL  Medicines  in  this  case,  as  a  matt^  of  comae,  pnmd 
inofleotual. 

ParalyM,  —A  horse  had  paralysis  of  the  hind  legs.  Croton  oil  and  stiychnia  mn 
ordeivd,  but  the  strychnia  was  not  given.  The  horse  did  not  recover  so  as  to  be  abk 
to  wurk. 

Apoplexy^  mjegrimBf  and  blind^taggcra, — These  disorders  are  so  »ii«ilftr  and  cIomIt 
allied  thiit  it  is  diflicult  to  discriminate  between  them.  Megrims,  or  pain  in  the  besl 
may  bo  a  milder  form  of  apoplexv,  cauned  by  interrupted  circulation,  or  it  may  pno- 
C(^e(l  from  some  local  tn)ublc,  such  as  n  bruise.  Staggers  may  proceed  iruni  the  suk 
cause,  or  from  epik^iMy  or  nervous  afl'ection.  An  application  of  cold  water  or  ice  to 
the  head,  which  rt'licves  the  j)aiu,  should  be  accompanied  with  an  active  cathactie- 
The  diet  of  all  auiiuaLs  alTccted  with  these  dlsonlers  should  be  carefully  manipnlatfd 
BO  as  to  keop  Iho  bowels  open  and  prevent  any  clogging  in  the  discharges  or  in  tba 
circulation  of  the  blood.  The  diet  which  would  keep  the  bowels  laxative  woidd  havr 
the  efl'ect  to  keep  the  kidneys  uud  urinary  or^ns  in  active  condition.  PreveDtim 
should  bo  closely  followed  in  all  cases  of  this  nature,  as  treatment  will  not,  attltf 
time  of  the  inaiiifeHtatioiis  of  the  disorder,  afford  more  than  temponuy  relie£ 

Diarrhea, — Young  colts  are  yery  liable  to  attacks  of  diarrhea.  In  anch  cases  ao 
enema  or  iigoctiou  of  starch,  coiitaming  two  grains  of  opium,  is  good,  and  baacoiMi 
in  many  instances. 

During  pregnancy. — A  mare  well  along  with  foal  had  been  driven  too  hard.  She  fnt 
taken  with  severe  ])ains  iimuediatoly  alcerward,  and  died  during  the  night.  AsoibPi 
was  overworked,  which  caused  her  to  abort,  from  which  she  fiiiijiTiy  leoOTOtd. 
Another  mare  had  chills  after  foaling.    A  good  dose  of  ginger  and  oovering  viA  * 
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blanket  broke  the  chills,  and  she  recovered.  Another,  six  weeks  before  foaling,  began 
to  swell  under  her  belly.  In  a  short  time  the  belly  settled  down  and  the  awolling 
increased.  Ten  <lays  before  her  foaling  time  she  aborted.  The  moscles  were  either  so 
much  relaxed  or  torn  apart  that  her  belly  never  resumed  its  natural  shape,  ^he  ha^ 
been  barren  ever  since,  a  period  of  several  years.  Had  she  been  bandaged  before  the 
swelling  and  depression  became  so  great,  she  probably  would  not  have  lost  her  colt 
or  been  permanently  injured. 

Foul  feet — When  horses  are  left  standing  for  a  long  time  on  manure,  the  feet  are 
apt  to  become  foul,  often  resulting  in  thrusn  or  canker  and  causing  lameness.  When 
not  prom})tly  trtat^jd  it  becomes  a  very  troublesome  disease.  Clean  stables  are  pre- 
ventives of  this  trouble.  When  the  foot  is  found  to  be  foul,  which  may  be  known  by 
the  smell,  it  should  be  thoroughlv  washed  and  a  strong  solution  of  carbolic  acid  applied 
daily.  The  soreness  is  located  at  the  heel,  under  the  frog.  Sometimes  it  may  be 
necessary  to  cut  away  a  portion  of  the  fix)^  in  order  to  reach  the  seat  of  the  canker. 

Scratches. — This  is  a  common  disorder  with  horses  which  are  required  to  travel  on 
muddy  roads  or  on  the  farm,  where  the  feet  are  daubed  with  mud  and  soil,  and  are  not 
cleaned.  The  dirt  irritates  the  skin  and  poisons  it,  causing  cracks,  which  become  in- 
flamed by  the  continued  poisonous  irritation  of  the  soil.  If  the  horse's  feet  and  le^ 
are  washt'd  c'i»*an  every  night  when  brought  into  the  stable,  all  danger  may  be  obvi- 
ated. But  V.  ht'n  affected,  the  feet  and  legs  should  bo  carefhlly  washed  with  castile  or 
carbolic  soap  and  oiled,  and  the  animal  ke^t  in  the  stable  until  well.  Aggravated  forms 
of  this  disease  have  been  cured  by  painting  the  spots  affected  with  wliite-lead.  It  is 
well  to  add  laxative  food  and  complete  rest. 

Founder, — This  general  name  is  given  to  any  disorder  or  inflammation  affecting  the 
feet,  cords  or  muscles  of  the  fore  legs,  which  causes  lameness.  A  spirited  mare  was 
lame  in  the  fore  legs  and  was  gi*adually  growing  worse.  She  was  treated  at  first  for 
a  sprained  shoulder,  by  cold-water  sweats  on  the  shoulder,  followed  by  a  turpentine 
linmient  which  blistered  the  parts.  An  incision  was  afterwanl  made  in  the  skin  and 
air  blown  in  at  a  point  where  it  was  thought  there  was  a  shrinkage  of  the  muscles, 
called  sweeny.  A  liniment  composed  of  laudanum,  camphor,  and  alcohol  was  rubbea 
in  afterwartl,  but  without  avail,  as  the  lamene^ss  grew  worse.  Finally,  it  was  deter- 
mine<l  that  the  stif&iess  was  caused  by  being  chilled  in  the  breast.  She  was  flrst  bled 
from  the  large  vein  in  the  neck,  three  quarts  of  blood  beibg  taken.  A  rowel  or  seton 
was  put  in  the  breast,  which  was  turned  everyday  for  three  weeks ;  Venice  turpentine 
was  put  on  the  seton  every  day  before  it  was  turned,  to  promote  active  discharge.  A 
hot  bran-mash  was  fed  dady,  and  in  it  there  was  dissolved,  for  three  days  in  succession, 
one  tablespoonful  of  saltpeter.  After  three  days  a  tablespoonfnl  of  saltpeter  was  given 
once  in  a  week.  One  ounce  of  sassafras  was  steeped  in  a  quart  of  water  and  given 
daily  in  the  mash.  Every  day  the  fore  feet  and  legs  were  soaked  in  a  tub  of  hot  water, 
as  hot  as  the  animal  could  bear,  thoroughly  nibbed  and  then  wrapped  or  tightly  bouna 
in  flannel  cloths.  The  feet  were  bound  up  and  kept  so  all  the  time  in  cow  excrement, 
in  which  a  little  salt  had  been  mixed.  This  treatment  was  followed  vigorously  for 
four  weeks,  and  resulted  in  a  cure. 

PBimSYLVANIA, 

Mr.  R.  S.  Brown,  Bethlehem,  Northampton  county,  says : 

Since  the  epizootic  malady  some  years  ago  among  horses,  the  most  fatal  disease,  and 
the  worst  one  that  we  ever  experienced,  was  the  spinal  disease  among  the  same  class 
of  animals.  The  horse  would  be  taken  out  of  the  stable  apparently  well,  and  after 
being  driven  a  mile  or  two  would  fall  down,  completely  paralyzed,  and  unable  to  get 
np  behind.  As  this  disease  appeared  in  the  early  part  of  winter,  during  snow  and  bad 
roads,  unless  within  calling  distance  and  with  the  assistance  of  a  dozen  strong  men, 
the  animal  was  in  danger  of  perishing  on  the  spot.  I  have  taken  mine  home  on  low 
sleds,  rolled  them  off  into  large  and  warm  stables,  padded  them  all  round  with  straw 
to  k(*ep  them  from  knocking  their  brains  out  in  their  frantic  effort*  to  get  up. 
ainl  then  used  the  following  reme<lies  with  snccess:  I  took  an  empty  salt-bag  and  filled 
it  with  clover-beads.  Upon  this  scalding  wat4?r  was  poured,  and  it  was  then  applied  to 
the  skin  as  hf)t  as  could  bo  borne.  This  was  renewed  every  half  hour  by  careful  men 
during  the  wbfde  night.  The  horse  was  then  nibbed  dry  and  a  mild  laxative  medicine 
used  for  a  few  days.  After  that  the  horse  was  raised  to  his  feet  by  means  of  a  side  ot 
leather  to  which  v/aa  attached  rings  and  pulleys.  This  was  done  at  intervals  of  six 
hours.  The  hoi-se  was  allowed  to  stand  about  thirty  minutes,  when  he  was  let  doWTi 
again,  and  this  operation  was  then  suspended  for  eight  or  ten  days.  If  left  to  lie 
without  being  compelled  to  stand  up  they  will  never  recover.  Veterinary  surgeons, 
who  tried  the  old  remedies  of  bleeding  and  pnrging,  and  applying  turpentine  to  the 
spine,  lost  every  horse  so  treated. 


484         REPORT    OF   THE   COMMISSIONER    OF    AGRICULTURE. 

TEXAS. 

]\Ir.  E.  A.  Peruenot,  Kockport,  Aransas  coimty,  suys : 

The  provalcQt  disease  anion*;  hoTS4?s  in  this  country  may  be  designated  as  bota,ui 
temper,  fancy,  and  Band  disease.  Of  the  first  two  ILttlo  iiccd  bo  said,  from  the  fk; 
that  they  are  diseases  coiumon  with  and  familiar  to  overj-  locality ;  but  of  thehn^ 
two  a  thorough  investigation  and  diagnosis  would  bo  tiino  and  moiu'y  wi*Il  ciiM^sdri 

The  first  mentioned — the  fancy — first  makes  its  appearanco  in  our  scctioii  aiaiil^. 
distemper,  something  similar  to  the  epizootic  (which  is  rarely  fatal  here),  but  mx>ii> 
sumes  a  virulent  and  malignant  appearance,  attended  by  copious  dischargr?  fn>iu  ib> 
nose,  which  soon  become  very  poisonous  and  offensive,  so  much  so  iiidtH'd  tiia»  borv* 
confmed  in  stables  where  the  virus  may  have  l>een  dex>osited  Bt^veral  jcars  btfcre 
readily  and  almost  invariably  contract  this  exceedingly  contjigious  cliscase.  In  a  corn 
paratively  brief  time  lumps  form  on  various  parts  of^  tlio  body,  the  glands  of-t:* 
throat  and  urinal  organs  become  swollen,  and  the  luui])s,  "^'bon  ojicncHl,  dis^-ll:!^;^.>TraI- 
ter,  and  the  parts  au'ected  become  a  foul,  offensive  lUeer,  from  which  sttily-i"«ik:B5 
bunches  sprout.  Matter  luay  be  squeezed  through  the  skin ;  the  ai>peril(!  faiL):  eomt- 
times  the  muscles  of  one  or  more  of  the  legs  will  become  bo  contracted  that  the  aTji- 
mal  will  be  unable  to  put  his  feet  (on  the  affected  le^  or  Ic^)  to  the  ground,  'Mil  \i* 
eyes  having  assumed  a  glassy  appearance  the  animal  noon  dies.     This  disease  uaylir:- 


yiscid,  corrupt  bloody  matter. 

In  regard  to  the  disease  which  I  have  termed  sand  disease,  and  which  within  !h« 
past  twelve  months  has  become  somewhat  prevalent  and  familiar  to  the  {tcopleof 
Western  Texas,  I  will  preface  my  remarks  by  saying  that  althongh  I  am  satisfie^l  it 
has  prevailed  in  our  section  for  several  years  past  and  many  valuable  animals  luve 
been  lost  *"■  "'■  ""^  "~  '^'  '  ^i— i x  j_x a.,  . 

it,  and 

of  its  discov 

been  very  iudiflerent,  and  consequently  fails  to  absorb  the  ainount  of  BaUlromoor 

moist  salt  atmosphere  that  it  did  when  the  grass  was  luxuriant.     I  merely  ini'miou 

this  as  a  probable  explanation  of  the  cause  of  the  horse  eating  sand,  andf  which  co 

doubt  results  in  a  morbid  appetite  that  craves  it,  similar  to  that  which  causes  come 

children  to  eat  dirt.    But  to  the  case  in  point.    A  widow  lady  of  our  city,  a  proiV*- 

sional  midwife,  had  a  very  fine  horse  which,  from  the  nature  of  her  profession,  she 

kept  up  continually,  though  giving  him  the  irc^om  of  a  town  lot  100  by  200  foot.   5bt 

{rave  huu  all  the  corn  and  oats  he  would  cat.  As  to  the  amount  of  fodder  and  hay  the 
lorse  received,  that  I  failed  to  inquire  into,  although  since  that  event  many  vsla- 
able  horses  have  died  with  the  disease  that  were  regularly  fod  both  fodder  and  hay. 
But  to  resume  my  narrative.  This  animal  was  taken' Kick,  and  in  a  few  dayi 
afterward  had  every  appearance  of  the  bcoiut»,  for  which  tlour  and  water  wM 
adimiiisten*d. 
and  iiij 
him  of 

a  few  dixyiif  and  upon  being  opened  his  paimch  and  stomach  were  found  to  cod- 
tain  over  a  peck  more  of  sand.  It  was  6ry,  hard,  and  clotted  into  an  immovable  nuKS 
leaving  but  a  ver>'  minute  channel  over  the  sand,  which  was  coated  by  the  flour  pre- 
viously administered. 

This  occurrenco,  bring  the  first  of  the  kind,  attracted  consi<lcrablo  attention,  and  I 
published  an  aroount  of  the  case  in  our  local  paper.  A  few  weeks  after  twovcrr 
valuable  mules,  belonging  to  a  Mr.  Jolm  Burnett,  were  taken  uithe  same  way,  andbf- 
though  temporarily  relitjved  by  purgatives  and  injections,  the  treatment  waa  w 
doubt  commenced  too  late,  and  Itoth  animals  died  within  thnnj  days  after  tbcfirrt 
evidence  of  their  sickness,  and  upon  being  opened  were  found  to  contain  at  least  a  half 
bushel  of  sand  each.    Since  then  numbers  have  diwl,  and  all  have  been  fonnd  to  con- 


tor 

a;,'". 

Ours  is  a  sandy  soil,  and  from  its  i>roximityto  the  bay  contains  saline  projit^niestoa 
considerable  extent,  being  a  point  wliich  makes  out  l)etween  Aransas  aud  &in  Carlos 
Bays,  twelve  miles  fn^m  the  Gulf  of  Mexico.  However,  I  have  hcar«l  of  the  same  Jbr 
oase  prevailing  in  localities  far  removed  from  the  salt  water. 

The  only  successful  treatment  that  has  as  yet  been  discovered  is  an  original  and 
rather  violent  one,  practice<l  by  a  young  gentleman  in  our  neig^hborhood  of  a  rather 
practical  tuni  of  mind.  It  is  to  attach  an  ordinary  garden-hose  to  Ids  watering  ttnk. 
and,  inserting  the  uo/.y.U  (about  1'2  inches  long)  to  its  full  length  in  tho  fnndamentof 
the  sick  nninuil,  turn  on  a  lull  head  of  water  and  thus  drench  ont  the  sand.  Inthii 
way  ho  has  succeeded  in  saving  several  very  lino  animala. 
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Mr.  J.  L.  Seaes,  Valley  IVIiUs,  Bosquo  county,  says : 

We  lost  a  few  of  our  horses  and  mules  last  winter  by  a  disease  called  blind-staggers, 
and  this  winter  a  good  many  work  animals,  both  horses  and  moles,  have  died  m>m  a 
similar  disease.  It  is  supposed  to  bo  caused  or  superinduced  by  worm-eaten  com.  I 
loet  one  horse  and  had  several  ot}iei-s  attacked  by  the  disease^  but  relieved  them  by 
smoking  with  pine- tar,  woolen  rags,  and  red  pepper,  and  by  giving  them  large  doses 
of  bromide  of  potash.  I  also  bled  iu  the  neck.  A  very  strange  thing  about  this  dis- 
ease Is  the  fact  that  every  horse  attacked  loses  the  sight  of  his  left  eye,  yet  ^u  cannot 
detect  any  difference  in  the  appearance  of  the  eyes.  They  both  look  natural,  yet  the 
animal  cannot  see  one  particle  with  the  left  eye.  They  will  not  see  you  if  you  approach 
them  from  the  blind  side,  but  as  soon  as  you  show  yourself  on  the  right  side  they  be- 
come alarmed,  wheel  from  you,  and  throw  themselves  against  the  walls  of  the  stable 
with  such  force  as  often  to  knock  themselves  down.  When  in  the  lot  they  will  con- 
tinue to  turn  round  in  a  circle  until  they  fall,  and  then,  unless  promptly  treated,  will 
die  in  a  few  hours.  Out  of  twenty  attacked  in^his  neighborhood  ten  na^e  died.  Since 
quitting  com  as  a  feed  and  substituting  oats  my  animals  have  done  well. 

Mr.  L.  D.  Van  Dyke,  Clarksville,  Eed  River  coivity,  says : 

The  most  serious  disease  affecting  horses  and  mules,  and  causing  serious  loss  among 
these  animals,  is  called ''  blind-staggers.''  For  many  years  it  was  the  prevailing  opinion 
here  that  this  disease  was  caused  by  feeding  worm-eaten  or  unsouna  com,  but  in  1875 
onr  loss  in  this  and  adjoining  counties  was  very  serious,  and  we  never  had  heavier  or 
better  com  than  in  that  year.  Stock  not  in  use  and  fed  entirely  on  grass  are  not  liable 
to  contract  the  disease,  and  nearly  all  those  attacked  would  recover  if  they  were  turned 
ongrass  as  soon  as  the  first  symptoms  appear. 

Ttie  first  symptom  of  the  disease  is  a  disposition  to  sleep,  and  a  dull,  stupid  appear- 
ance generally.  As  the  disease  progresses  the  animal  becomes  blind,  and  the  disease 
soon  assumes  the  form  of  brain-fever.  Some  die  in  twenty-four  hours,  while  others  may 
linger  for  weeks.  I  have  relieved  several  by  boring  through  the  skull  to  the  brain 
with  a  small  penknife.  They  recover  their  sight  immediately  and  become  very  docile ; 
but  it  is  evidently  a  disease  of  the  stomach,  and  I  think  much  of  it  is  caused  by  too 
severe  labor  when  the  stomach  is  full,  although  it  has  raged  here  as  an  epidemic. 

Mr.  John  ARMSTEONa,  Coryell,  Coryell  county,  says : 

Having  resided  on  a  farm  in  this  countv  for  twenty-two  years,  and  knowing  some- 
thing of  diseases  among  horses  here,  I  will  try  to  answer  some  of  your  inquiries.  Span- 
ish £ver,  when  I  first  came  here,  was  the  dreaded  disease;  but  I  think  as  soon  as  horses 
are  acclimated  they  are  less  subject  to  it,  and  it  is  also  less  fatal.  Before  the  war  I  lost 
several  valuable  animals  by  it.  Symptoms :  Moping  around,  or  standing  still  much  in 
one  place ;  very  high  fever ;  slightly  swollen  in  the  throat ;  cpreat  dimculty  in  swal- 
lowing ;  inability  to  lower  the  head  to  drink ;  stiffiiess  in  the  uind  parts  and  tender- 
ness in  the  loins:  a  slight  bran-and- water  looking  discharge  from  the  nostrils.  The 
duration  of  the  disease,  which  generally  tenninateis  in  death,  is  from  four  to  five  days ; 
sometimes  the  animal  lingers  for  several  days. 

The  fiirst  animal  of  mine  that  recovered  was  a  large  Tennessee  mare,  twelve  years 
old  and  in  fine  condition.  As  soon  as  I  observed  the  first  symptoms  of  the  disease  I  bled 
her  copiously,  and  in  three  hours  after  she  could  drink  water  frt>m  a  bucket  by  hold- 
ing it  up  to  her.  In  about  five  hours  she  ate  a  wheat-bran  mash  (one  gallon),  and  in 
twelve  hours  had  a  fine  appetite,  eating  and  drinking  all  I  would  give  ner.  She  was 
well,  but  weak  from  the  loss  of  much  blood.  She  was  never  sick  afterward,  and  died  ' 
in  colting,  at  the  age  of  nineteen.  Of  the  second  case,  a  wild,  unbroken  four-year-old 
gelding,  I  bled  him  till  he  staggered,  put  water  up  for  nim  in  a  trough,  and  sheaf-oats, 
and  left  him  loose  in  the  lot.  as  ho  was  too  wild  to  drink  frt>m  a  bncket  held  by  a  man. 
He  recovere<l  at  once  from  the  disease,  but,  like  the  mare,  shed  off  his  hair  until  his 
back  and  sides  were  naked.  Since  then  I  have  lost  none.  Seeing  the  remedy  at  page 
39  of  the  Agricultural  lie  port  for  1869, 1  have  used  it  with  entire  success,  greatly  pre- 
ferring it  to  bleeding,  which  weakens  so  much  that  the  animal  is  unfit  for  service  for 
some  time  after.  ]Many  here  believe  the  Spanish  fever  and  the  so-called  epizootic  to 
be  the  same.  However  that  may  be,  animals  having  green,  nutritious  grasses  or  a 
green  wheat-field  to  run  on  will  not  have  either  disease  to  hurt  them. 

]VIr.  L.  N.  Halbert,  Bonham,  Fannin  county,  says : 

We  are  not  often  troubled  with  diseases  of  a  prevalent  character  among  farm  ani- 
mals, yet  now  and  then  wo  have  glanders  in  horses,  a  disease  which  the  old  Texans 
denominate  *' Mexican  distemper."  When  introduced  upon  a  farm  or  on  a  range  it 
proves  very  disastrous,  and  is  beyond  cure.  I  had  it  in  my  stock  in  1871,  and  before 
becoming  satisfied  as  to  what  it  was  I  used  every  remedy  within  my  knowledge  or 
that  I  could  hear  of.  Finally  I  resorted  to  what  I  now  behove  to  be  the  only  remedy — 
powder  and  lead.    It  is  much  more  fatal,  does  its  work  more  rapidly,  and  is  more  to 
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1)0  dreaded  aiium^  mules  than  anion;;  liorncs.  I  lost  some  of  iiiy  boat  ^ilow-TriULf! 
both  mules  and  hoi>ies,  before  I  was  able  to  arrest  th<;  disease  by  a  ohange  of  su»i 
lots,  &e.,  and  the  kill injjf  «)f  those  atllieted.  1  havo  abio  bocm  greatly  annoyed  i^ 
fistula,  a  very  bad  tumor  or  ri:;in;;  on  tlio  withers.  I  bav«»  ii.sc(l  many  remediekcd 
as  Heariin^  with  spirits  of  turixtutiue,  lanein^  and  |iiittiii<;  in  urscniCy  burnt  alnOtia' 
centraled  lye,  «X:e.,  but  never  Buceeeded  in  uLTestin^  but  ouo  cnse,  and  that  at»w 
early  sia^e*  This  I  did  by  burning;  with  a  roil-hot  riu^.  cii-clini^  the  rising,  iia 
remedy  is  to  rowel  with  a  red-hot  steel  spindle  thn)iigb  the  c<artiiage  of  the  neck,  jx 
misriiuj^  the  blade-bones.    'J'his  operation  never  fails  to  curei. 

I  ou^hi  to  have  Ntated,  while  4m  the  subject  of  glanders,  that  the  symptooMBL 
thickness  of  wind  aTid  stupor  from  three  to  tive  dayH  before  the  nostrils  b(^lodi> 
ehar^e.  The  disihartrt's  fn'«iuently  bejjfin  in  the  right  nostril  aeveral  days  before  ife 
hfft  one  is  ail'eeted.  The  distduir^^rs  are  of  a  yellowish  color,  sticky  if  taken  betvn 
the  fbigers,  and  breomiug  moiv  aiumdant  and  offensive  tho  further  the  diseaie  pn- 
gresses  in  its  fatal  work.  Tho  diseani^  continucH  until  suttbcation  ends  the  life  of  til 
animal.  • 


COmiESrONDENCE  KELATLS^G  TO  DISEASES  OP  SHEEP. 

ILLINOIS. 

^Ir.  R.  II.  Saunders,  Pe^jatoiiica,  Wiimebago  county,  says : 

Stock  has  generally  been  free  from  disease  in  this  county.  There  have  beeo  ivportri 
cases  of  the  so-ealled  hog-cholera  this  fall,  but  none  have  come  under  my  obstnirini 
I  have  nothing  to  impart  with  the  exception  of  the  fact  that  my  flock  of  sheep  kan 
been  infested  with  parasites  for  some  years  past,  causing  a  poorer  condition  andgniM 
loss  than  formerly  when  aifocted  in  this  way.  Ta]>e-worm8  in  the  intestines  bavebM 
numerous,  and  have  proven  very  fatal  to  lambs  and  sometimes  to  older  aheep.  Thsmi^ 
worms  in  the  lungs  have  also  been  numerous,  as  has  a  stomach  thread-wonn  whick 
resembles  the  buig-worm,  but  is  rather  longer.  I  think  the  cause  attributable  tokeep' 
ing  too  many  sheep  on  the  some  pasture  for  several  years  in  suoeesslon.  I  fasTS  trm 
many  remedies  with  but  little  success,  and  now  consider  a  proper  preventive  the  only 
protection.  First,  I  change  pastures  as  often  as  once  in  two  years ;  plow  and  eoltiTM 
old  pastures;  do  not  allow  them  to  drink  of  stagnant  water;  fl^ive  tuem  aceesstoab 
mixed  with  a  little  sulphate  of  iron.  I  have  followed  this  plan  for  the  last  year  tf 
more,  and  have  |;reatly  reduced  the  losses.  In  corresponding  with  Professor  Lav, of 
Cornell  University,  on  this  subject,  ho  states  that  the  embryo  of  the  long-wonnii 
found  in  the  common  earth-worm.  It  would  be  interesting  to  ascertain  if  sach  is  the 
fact.  If  so,  the  cause  is  apparent,  for  as  land  becomes  richer  from  sheep-manure  eartk- 
wonus  become  more  numerous,  rrofessor  Law  seisms  to  bo  uncertain  as  to  bow  tbe 
thread- wonn  linds  it.s  way  to  the  lungs.  I  will  state  here  that  I  have  found  the  stcnntfb 
tliroad-worm  in  immense  numbers  in  lambs  not  more  than  four  months  old,  but  fasve 
found  no  lung-wonus  until  the  lambs  were  seven  or  eight  months  old,  and  have  found 
them  most  numerous  in  yearlings.  Is  it  possible  that  they  make  their  way  from  tk 
stomach  to  tho  limgs  t 

NEW  YORK. 

Mr.  Frank  I).  Curtis,  Charlton,  Saratoga  county,  says: 

SIrm'I)  are  very  delieate  animals  to  treat  when  diseased.  They  are  easily  disconrapiL 
and  when  siek  lose  their  ai)pctiie  and  rapidly  l>ecome  enfeebled.  It  is  by  farthewtjieit 
course  for  ever>'  sbephenl  to  study  carefully  the  habits  of  sheep  and  their  natax«.u>d 
to  endeavor,  as  far  as  ])ossible,  to  re^^ulato  their  diet  acconliug  to  their  natural  waDti 
and  to  do  nothini^  to  shock  them  either  by  tern)r  or  abnipt  changes  in  their  manage 
inent.  They  will  not  bear  sudden  ehan(;es  of  food,  sudden  chilS,  or  anddcn  chaiuT* 
of  extreme  heat  and  eold.  Ke<;ulari(y  in  fi^Mling  and  evenness  in  tomperatnre  aretf* 
sential  i»renMjuisite»  to  thrir  healthful  e<inditi<iu.  They  will  not  endure  wet,  neither 
will  tln'y  thrive  on  low,  marshy  ^rnuiud.  The  dilTerent  breeds  havo  somewhat  difc 
(Mt  (>baraet«'risti('s,  iiud  they  are  not  all  alike  eaHilyaHeeted  with  the  same  disraf^es.  a2*< 
tor  instauee,  lin«»-wo<»led  Hhe<»p  bavin;;  Hatter  feet,  with  cl«)scr  connection  betwi-enthe 


he  j::idily  {(Kstrun  ovin)  than  the  smaller  breeds  with  more  contracted  nostriJa   The 
iue-wiiolid   :ii<>  niuch   more  hardy   in   our  changeable  Amcrioon  climates  than  \^ 
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ooarser  wooled  breeds,  hence  precautionary  management  in  regard  to  climatic  infla- 
eaoea  and  carefulness  in  diet  are  not  so  necessary,  as  they  are  not  so  subject  to  colds 
Mid  stomach  disorders,  colics,  &>c.  There  are  several  infectious  diseases  wnioh  prevail 
among  sheep.  The  two  oldest  and  most  common  in  America  are  foot-rot  and  scab. 
There  are  also  other  parasitical  disorders  which  infest  the  internal  or^ns  of  sheep. 
The  latter  have  been  far  more  destructive  in  foreign  countries  than  in  this.  Thev 
have  prevailed  disastrously  in  England,  South  America,  and  Australia.  We  shall  speak 
of  internal  parasites  (eniosoa)  under  the  head  of  pai^ites,  with  such  subdivisions  of 
iho  subject  as  applv  to  the  various  forms  and  indications  of  the  disorder  as  manifested 
ik  this  country,  and  of  external  parasites  (epizoa)  under  the  appropriate  name  of  scab 
and  ticks. 

Parasites, — The  most  ancient  and  disastrous  of  the  maladies  caused  by  the  develop* 
ment  of  worms  in  the  body  is  the  liver-rot^  which  is  caused  by  the  presence  of  sucku^ 
worms  like  leeches,  which  are  developed  m  the  liver  These' worms  or  flukes  possess 
the  power  of  self-impregnation,  and  are  propagated  by  eggs,  of  which  they  produce 
immense  numbers.  These  eggs  are  carried  along  with  the  bile  into  the  stomach,  and 
so  pass  out  with  the  excrement  of  the  sheep.  They  are  supposed  to  be  hatched  in  stag- 
nant water,  in  which  they  develop  into  a  form  of  moUusks.  These  soft-bodied  moUusu 
attach  themselves  to  the  grass  and  herbage  in  low  and  wet  pastures,  where  it  is  sup- 
posed  they  are  swallowed  by  the  sheep,  and  the  parasites  thus  get  into  the  stomaen, 
firom  which  they  pass  into  the  liver,  where  they  collect  in  such  large  numbers  ai  to 
obstruct  its  operation  and  produce  this  fatal  oisease.  The  above  theory  is  not  yet 
folly  determined  as  an  explanation  of  the  way  in  which  this  internal  parasite  is  pro- 
duced and  developed,  but  it  is  certain  that  sheep  affected  with  the  rot  will  communi- 
cate it  to  others  which  feed  upon  the  same  pasture ;  hence  well  sheep  should  not  be 
lUlowed  to  range  where  diseased  ones  have  been  pastured.  It  is  obvious  that  with  the 
decay  of  the  liver  the  disease  rapidly  culminates,  and  that  the  symptoms  would  bo 
marlEed  with  fever,  an  offensive  breatL  and  weakness. 

Prevention  cannot  be  applied  until  tnere  are  symptoms  of  the  disease,  but  when  the 
discovery  is  made  the  sheep  should  be  immediately  separated  firom  the  flock  and  kept 
oonflned  in  a  close  field  with  such  others  as  may  show  mdications  of  the  disorder.  It  is 
poasible  to  arrest  the  disorder  in  the  first  stages  by^  a  mixture  of  spirits  of  turpentine 
and  saltpeter,  ginger,  carbonate  of  iron,  and  salt,  according  to  the  following  formula : 
Saltpeter,  li  ounces ;  powdered  gingw,  1  ounce ;  carbonate  of  iron,  i  ounce ;  spirits  of 
turpentine,  9  ounces :  salt,  1  pound,  to  which  aUould  be  added  three  quarts  of  boiling 
water,  the  whole  to  be  thoroughly  shaken  before  being  administered.  Two  ounces  at 
a  dose  should  be  given,  every  fourth  day  for  two  weeks.  The  affected  animal  should 
be  made  to  fast  for  twelve  hours  before  taking  the  medicine.  It  is  said  that  hay  cut 
from  ground  where  infected  sheep  have  run  will  convey  these  parasites  to  sheep  which 
may  eat  it.  There  is  another  worm  which  is  developed  in  the  lungs  and  bronchial 
tubes  of  sheep.  These  worms  cause  the  *^pale  disease^'  in  lambs,  which  has  been  so 
fatal  in  many  sections  of  this  country.  The  worm  is  akin  to  the  sape- worm  in  chickens, 
and  is  a  species  of  t^trongffltUif  a  slender,  thread-like  worm.  Tuey  are  supposed  to  be 
breathed  into  the  lungs  or  taken  into  the  mouth  while  feeding,  from  whence  they  make 
their  way  through  the  trachea  into  the  air-passages,  in  which  they  produce  such  de- 
rangement in  aeration  or  the  purification  of  the  buKxl  as  to  cause  irritation  and  violent 
coughiu^.  The  important  functions  of  the  blood  being  intemipted.  paleness  of  the  skin 
and  debility  of  the  body  soon  follow,  and  result  in  the  death  of  tne  animal.  The  dis- 
ease is  more  prevalent  or  fatal  among  lambs  than  among  sheep. 

As  soon  as  a  lamb  is  attacked  a  poor  appetite  ensues,  which  helps  to  reduce  the 
strength.  Such  penetrating  medicines  as  turpentine,  sulphur,  and  asafetida  mav  be 
given,  which,  through  absorption,  will  reach  the  lungs,  and  in  the  earlier  stages  of  ^e 
disease  may  effect  a  cure.  In  order  to  allow  fi:«e  and  full  absorption,  no  food  should 
be  ffiven  for  several  hours  afterward,  nor  for  a  few  hours  before.  Twenty  |;rains  of 
asafetida  and  a  half  dram  of  spirits  of  turpentine  are  all  that  should  be  administered 
at  one  dose  to  a  lamb.  One-tbird  more  may  be  given  to  a  full-grown  sheep.  This  may 
be  followed  by  a  tablespoonful  of  sulphur  daily,  mixed  with  molasses.  As  the  appetite 
is  capricious  and  feeble,  in  order  to  keep  u))  the  strength  gruels  should  be  poured 
down.  The  turiientiue  and  asafetida  may  be  mixed  with  a  tablesi>oonful  of  linseed 
or  castor  oil.  Infected  sheep  should  be  kept  by  themselves,  and  well  ones  should  not 
be  allowed  to  run  in  the  same  pasture,  nor  upon  ground  where  the  manure  of  diseased 
sheep  has  been  spread.  There  are,  besides  the  above,  parasites  (hydatids)  or  worms  in 
the  bladder  and  in  the  intestines.  The  latter,  when  prevalent  among  lambs,  are  fataL 
The  first  symptoms  of  their  prevalouce  is  a  falling  off  in  condition  and  mild  diarrhea. 
The  worm  is  a  species  of  tape- worm,  and  is  swallowed  by  the  sheep  in  an  embryro  form^ 
and  may  have  been  dropped  by  a  doc  or  other  animal.  Emaciation  rapidly  follows. 
The  excrement  is  soft  and  mixed  with  mucus,  and  by  close  observation  worms  may  be 
observed  in  it.  As  soon  as  the  presence  of  the  disease  is  apparent  a  dose  of  turpentine 
should  be  given,  from  one-half  to  one  ounce,  according  to  tne  size  of  the  sheep.  This 
may  be  mixed  with  an  ounce  or  two  of  linseed  or  castor  oil,  and  should  be  given  erexy 
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thrco  (lays  for  two  wediH,  or  until  no  w«^mis  arc  voidod.  Nourishing  gruels  blioiud> 
given  during  the  time  of  trcatmont.  Tho  ])urgativo  will  liavo  better  effect  if  lh«c- 
mnl  is  required  to  fast  a  few  hours  before  and  after  administering  the  dose.  Coppcoi 
will  not  euro  the  disease.  When  given  in  small  quantities  it  acts  as  an  astringtotiK 
keeps  the  worms  in  the  bo<ly^  and  when  given  in  large  qnantities  it  isanactivepoisDL 
The  same  dose  of  turpentine  and  linseed-oil  is  tho  best  remedy  for  parasites mtk 
bladder  and  kidneys. 

Worms  in  the  head  are  not  so  conunon  in  this  country  aa  in  England,  owing  to  i^ 
fact  that  so  large  a  proportion  of  our  sheep  are  of  the  smaller  breeds.    The  gadi? 
{(EatruB  wis)  in  tho  summer  months  deposits  its  eggs,  with  a  sting,  in  the  nos^i 
sheep.    At  the  season  of  the  year  when  this  tly  is  active,  sheep  stand  hnddled  toeetbi 
with  their  noses  inward  aiid  close  to  the  ground  to  avoid  being  stung.    After  Deii? 
hatched  the  giiib  crawls  u])  the  nostrils  and  feeds  on  tho  mncus  untd  itreacltnt«t 
upper  passages,  where  it  n^mains  imtil  it  arrives  at  maturity^  and  then  passes ont of  tb* 
nostrils  to  the  ground,  where  it   ultimately  develops  into  a  fly.     Sometimei  ihfy 
penetrate  to  the  brain,  causing  the  sheep  to  lose  its  appetite  and  die  a  lingering  ud 
painful  death.    We  have  known  them  to  pine  away,  scarcely  eating  anything  fot 
weeks — simply  breathing — until  they  died  of  starvation,  or  were  kille<l  topatthemoot 
of  their  misery.    There  is  no  remedy  except  in  the  fust  stages  of  the  disease,  wbea  the 
maggots  are  passing  up  the  nostrils.    This  may  be  know^  by  violent  shalnng  of  tbe 
heacl,  sneezing,  and  nmning  around.    Tobacco-smoke  blo'wn  up  tho  nostrils  tt  this 
time,  or  the  smoke  of  a  small  quantity  of  burning  sulphur^  may  cause  them  to  loK 
their  hold  on  the  membranes,  when  the  sheep  will  cast  them  out.     Some  people  poor 
spirits  of  turpentine  into  the  nostrils.    They  lay  the  sheep  upon  its  back  so  that  the 
liquid  will  run  into  the  head  ;  but  tliis  is  a  dangerous  and  cruol  practice.    In  the  first 
stages,  in  the  hands  of  a  skillful  person,  it  is  possible  to  open  the  passages  of  thebeid 
and  remove  the  maggots,  without  permanent  injury  to  the  animaL    Smearing  tlte 
noses  of  sheep  in  July  and  August  with  tar^  two  or  three  times  a  week,  will,  toBooe 
extent,  prevent  the  attacks  of  the  gadlly. 

Scab, — ^The  worst  form  of  external  parasites  is  the  Aoarus  8cahiei.  This  insect  is  i 
mite  in  size  and  attaches  itself  to  the  skin,  into  which  it  burrows.  It  multiplies  rap* 
idly  and  cuts  off  the  connection  of  the  cuticle  from  its  attachments  to  the  body,  when 
it  becomes  drv  and  hard,  and  the  wool  is  loosened  and  falls  out.  Its  presence  caneasilT 
be  determined,  as  the  sheep  is  uneasy  and  inclined  to  rub  itself  against  any  conTenioit 
thing.  Unless  they  are  destroyed  the  whole  bo<ly  will  soon  bo  covered,  causLag  great du> 
tress  to  the  sheep  and  entire  loss  of  the  fleece.  They  will  also  be  conveyed  to  othersheep, 
and  eventually  spread  through  the  whole  flock.  One  female  will  produce  thousands <tf 
insects  in  a  few  clays.  The  proper  cure  is  to  dip  the  animal  in  a  solution  of  solphiir 
and  tobacco,  in  the  proportions  of  four  parts  of  tobacco  and  ton  of  sulphur  to  a  galloo 
of  water.  The  stems  of  tobacco  will  answer  every  purpose  if  thoroughly  steeped 
The  sulphur  may  be  stirred  in  the  liquid.  Patches  of  loose  skin  and  wool  ahonldlM 
removed  before  the  sheep  are  immersed.  The  liquid  should  be  as  warm  asthehaod 
will  bear,  and  time  should  be  given  for  it  to  penetrate  every  part.  After  dipping  tbf 
animal  should  bo  left  in  the  yanl  until  dry,  when  it  would  be  well  to  smear  all  the 
raw  and  denuded  portions  of  the  body  with  coal-tar,  heat>e<l  sufficiently  to  flow  freely. 
The  coal-tar  will  assist  in  healing  and  protect  the  sore  places,  a<lding  very  much  to  the 
comfort  of  the  sheep. 

Sheep-ticks. — These  hiswis  {Melophagus  ovinus)  prey  upon  the  surface  of  the  body  and 
torture  the  sheep  greatly  by  piercing  the  skin  and*sncking  the  blood.  It  propttgatei 
rapidly,  and  is  so  voracious  that  it  soon  depletes  the  sheep  of  needed  blood  ana  canM 
them  to  become  poor  aTid  weak.  Their  presence  may  l>e  known  by  the  rough,  loose, 
and  dangling  appearance  of  the  fleece,  the  locks  of  which  are  torn  out  by  rubbing  in 
order  to  get  rid  of  the  pain  caused  by  thel)ile  of  the  ticks.  The  most  effectual  remedy 


are  a  costly  and  torturing  nnisanco. 

Foot-rot. — This  disense  is  contagious,  and  may  Iw  produced  by  allowing  sheep  town 
^n  low,  wet  gi'ound.    It   is  an  ulctTutiou  upon  tho  heels  and  lietween  the  toes,  which 
excrete  fetid  matter.    It  is  most  common  in  the  fore  feet,  and  may  be  known  bv  lame- 
ness.   Lameness,  how»'v«T,  does  not  always  proceed  from  this  cause,  but  may^M  pro- 
duced by  foul  f(M>t  or  from  inflammation  of  tho  interdigital  canal,  which  opens  at  the 
bottom  of  the  foot.    When  this  canal  or  duct  is  closed  by  any  foreign  substance,  in- 
^ammation  will  ensue.    The  proni])t  removal  of  the  obstacle  and  the  pxobing  and 
cleansing  of  the  duct  will  generally  eflect  a  cure.    When  there  is  ulceration,  there 
Tiust  be  prom])t  and  efli'ctive  trout nient.    Canker  of  the  foot,  which  shows  itself  hy 
'pongy  or  fungous  spn)uts  at  thi?  boitom,  can  be  cured  by  tho  same  treatment  as  for 
oot-rot.    TIhh  hoofs  should  bo  ])ar(>(l  away  so  as  to  expose  the  bottom  of  the  oleen^ 
'ii«D  ^he  whole  foot,  and  especially  the  ulcerous  portion,  should  be  thoiougfalysmMnd 


DISEASES   OF   DOMESTIC    ANIMALS.  489 

with  an  ointmcut  of  ])owdercd  blue  vitriol,  one  pound ;  verdigris,  half  a  pound  ;  Im- 
Beed-oil,  one  pint ;  tar,  one  quart.  This  combmation  makes  a  salve  wliich  will  adhere 
to  the  foot.  Carbolic  acid  reduced  (five  parts  of  water  to  one  of  acid^  would  be  an 
efifeotlve  remedy,  and  would  also  be  the  best  cure  for  canker  of  the  u)ot.  Healthy 
sheep  should  never  be  allowed  in  a  pasture  where  those  affected  with  foot-rot  have 
run  until  a  winter's  frosts  have  intervened,  which  will  destroy  the  virus.  Incipient 
foot-root  caused  by  feeding  on  wet  ground  may  be  checked  without  difficulty  by 
prompt  applications  of  blue  vitriol  in  liquid  foim,  or  by  dilute  carbolic  acid ;  but 
when  the  disease  becomes  thoroughly  ulcerous,  several  applications  of  the  remedies 
recommended  are  necessary  to  effect  a  perfect  cure. 

Constipation. — Wo  have  Imown  fatal  constipation,  accompanied  with  fever,  to  prevail 
in  the  spring  of  the  year  following  a  long  and  severe  winter,  during  wnich  fodder 
became  so  scarce  ns  to  compel  farmera  to  turn  out  their  sheep  before  the  fresh 
grass  had  started.  The  sheep  ate  of  the  dry  and  frost-bitten  grass  so  heartily  as  to 
cause  it  to  become  clogged  in  the  rumen,  producing  constipation  in  whole  fiocks.  In 
some  neighborhoods  it  was  so  general  that  it  was  supposed  a  conta^ous  disorder  had 
broken  out  among  them.  A  number  died  before  the  cause  was  discovered.  Pur^a- 
trves,  together  with  restraining  the  sheep  £rom  feeding  in  the  fields,  soon  restored  uie 
iTocks  to  their  normal  condition. 

CoUca, — These  troubles  are  caused  by  costiveness  or  flatulence,  which  also  oanses 
stretches  (lying  on  the  ground  and  rolling  about),  the  latter  being  more  of  a  symptom 
than  a  disease.  A  change  of  food  in  tnis  case  as  well  as  in  the  opposite  case  of 
scours,  is  the  first  thing  to  be  done.  Injections  of  warm  water  and  soap,  or  linseed- 
oil,  followed  with  an  ounce  of  the  latter  or  of  castor-oil,  or  four  ounces  ot  Epsom  salts, 
given  by  the  mouth,  is  the  first  remedy  in  cases  of  costiveness  or  colic.  Powderea 
BolphuT  and  salt  should  be  frequently  given  as  correctives  and  aids  in  digestion. 
Abrupt  changes  from  dry  to  succulent  food  are  dangerous,  and  should  never  l^  made 
on  an  empty  stomach,  as  these  animals,  like  cattle,  are  equally  subject  to  bloat,  and 
wltk-  them  it  is  more  rapid  in  its  results.  A  change  ficom  dry  feed  to  green,  without 
an  admixture  of  dry  feed  following,  has  produced  fatal  colic  even  when  the  pasture 
was  stinted. 

Diarrhea  and  ecours, — The  former  disorder  is  very  common  to  lambs  while  sucking 
and  during  the  first  winter.  Unless  checked  dixurhea  will  soon  run  into  the  more 
serious  condition  of  scours,  and  rapidly  deplete  the  tender  animal  of  needed  strength. 
A  teaspoonful  of  laudanum  and  a  tablespoonful  of  strons' ginger  tea  will  often  check 
diarrhea,  but  if  it  should  not  there  must  bo  given  a  tablespoonful  of  castor-oil,  fol- 
lowed by  astringents. 

Inflammation  of  the  Zun^a.— Sheep  are  not  apt  to  be  affected  with  lung  diseases,  as, 
onder  ordinary  circumstances,  nature  has  provided  them  with  ample  protection,  but 
when  exposed  they  isill  sometimes  have  severe  inflammation  of  the  lungs.  We  had  a 
valuable  ram  die  within  twenty-four  hours  with  pneumonia,  which  was  caused  by 
being  left  tied  In  the  wind  after  having  been  washed  for  exhibition  at  a  fair.  We 
have  had  Leicester  sheep  which,  for  a  whole  year,  were  afliicted  with  consumption, 
and  manifested  perfect  symptoms  of  this  debilitating  disorder.  Where  symptoms  of 
inflammation  of  the  lungs  are  apparent,  the  animal  &ould  immediately  be  bled  and 
given  a  purgative.  After  this,  doses  of  tartar  emetic  may  be  added,  one  grain  to  each 
every  few  hours,  with  flax-seed  tea.  If  it  is  possible  a  counter-irritation  should  be 
made  upon  the  cnest.    The  nostrils  must  be  kept  clear  and  clean. 

Snuffles  and  snoring, — The  stoppage  of  the  nostrils  with  mucous  secretions,  which  may 
be  caused  by  a  slight  cold  or  by  dust  or  some  other  foreign  substance  irritating  the 
lining  membranes,  is  of  frequent  occurrence,  but  may  be  obviated  by  si)onging  out  the 
nostrils  with  some  soothing  lotion.  Snoring  may  be  produced  by  a  more  serious  cause, 
such  as  tumors  or  abscesses  in  the  throat  or  in  the  cavity  of  the  chest.  When  they 
are  discernible  they  may  be  treated  according  to  their  chiuracter.  Catarrh  is  frequent 
with  sheep  exposed  to  the  changes  of  the  weather,  or  when  wintered  in  close  and 
badlv  ventilated  stables.  Local  treatment,  such  as  sponging  the  nostrils  or  inhaling 
the  i^mes  of  burning  tar,  will  usually  clean  out  the  nostrils  and  afford  relief. 

Poisons. — Sheep  will  eat  almost  every  plant  that  grows,  which  makes  them  valuable 
in  keeping  a  farm  free  from  foul  stufl*.  On  this  account  they  are  often  poisoned  by 
eating  laurel.  Saint  John's  wort,  and  other  poisonous  herbs.  The  effects  are  sometimes 
confined  to  the  stomach,  producing  a  derangement  which  may  be  corrected  by  mild 
doses  of  cathartics.  The  lips  and  mouth  are  often  made  sore  by  eating  poisonous 
plants,  especially  Saint  John's  wort,  which  sometimes  makes  the  mouth  so  sore  that  the 
sheep  cannot  eat.  In  all  such  cases  aperient  medicines  should  be  administered,  and 
the  Ups  and  mouth  dressed  with  a  healing  ointment.  A  change  of  pasture  is  also 
essential  to  get  rid  of  the  cause. 

Abortion. — On  account  of  the  timid  nature  of  sheep  they  are  easily  frightened,  and 
when  roughly  handled  or  chased  by  dogs  they  are  apt  to  abort.  Dysentery  and  other 
acute  derangements  of  the  stomach  will  sometimes  produce  this  same  disorder,  hence 
abrupt  ohanges  in  diet  should  be  avoided,  and  a  mixture  of  dry  and  green  food  gi^ 
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through  the  winter.  I^oots  nro  vor>'  esnential  to  the  good  health  of  sheep.  Salttifi 
water  Hbould  nlwnys  be  acceteiblo,  uh  sheep  desire  to  drink  often  and  but  little ui 
time.  If  those  saiiitaiy  rccommendatious  are  carefully  carried  out,  sickness  iDn; 
sheep  will  l>e  very  inuch  le8.Hcnedy  especially  in  the  severe  forms  of  abortian  or  oik 
difiturbaDces  of  the  utenis. 

OHIO. 

Mr.  E.  J.  HiATT,  Chester  Hill,  Morgan  county,  says : 

Our  time  has  mostly  been  occupied  iu  breeding  sheep.  We  have  made  examinatioBi 
of  liocks  iu  Vcrniout,  New  York,  Pennsylvania,  West  Virginia^  and  to  a  limited  extnt 
in  Missouri  and  Massachiisetts,  and  also  lu  our  own  State.  We  have  found  that  clinite, 
soil,  and  lay  of  laud  have  a  great  iuiluence  in  regard  to  the  health  of  different  bicedi 
of  sheep.  Our  exjMirieuce  has  been  largely  with  the  merino  breed,  hut  not  entirely  n 
We  cousider  this  section  as  healthy  and  well  adapted  to  the  successAiI  ^rowisg  nd 
improvement  of  the  merino  as  any  section  we  have  visited.  In  this  and  a4]oinineooah 
ties  the  diseases  of  sheep  that  most  prevail  are  more  destructive  to  young  anunili- 
lambs  and  tegs— from  lambing  until  the  first  shearing.  There  is  a  i1iwftftj»  prevailiiif 
here  in  wet  seasons  which  is  very  generally  called  *' paper  skin  "  or  "pale  disease."  n 
is  probable  that  a  number  of  distinct  and  separate  diseases,  or  canses,  are  h^  ciDed 
one  disease,  and  given  the  above  name.  Grub  in  the  head,  tape-woim,  long^vonn, 
stricana  or  strichnia,  and  some  others  are  frequently  spoken  of  by  the  wool-growflLli 
one  disease — ''paper  skin.''  The  lack  of  a  sufficient  quantity  and  proper  quality  of 
feed  is  a  great  cause  or  assistant  to  diseases. 

Grub  in  the  head  is  not  a  new  disease,  but  it  is  a  veiy  diffionit  one  to  pnntXv 
cure,  and  it  is  more  or  less  destructive  on  all  kinds  of  soils  and  to  sheep  of  all  api 
There  are  two  sufficient  reasons  why  the  disease  is  difficult  to  prevent:  rint,  beesn 
the  insect  or  fly  that  causes  the  disease  eats  but  little  or  nothing^  dnxing  Hs  fife;  sad, 
second,  because  it  deposits  in  the  nostril  of  the  sheep  a  living  ^^b  or  larva.  Theds* 
e<ase  is  difficult  to  cure  on  account  of  its  location.  Tui]^ntme  and  tobseoo-iiq[iid 
are  sometimes  administered  with  a  syringe  or  by  pouring  m  at  the  nose,  bnt  with  Mt 
very  good  eflect.  The  fly  attacks  the  sheep  more  generally  fixnn  the  middle  of  Jni 
to  September.  Great  iigury  is  done  to  large  numbers  of  sheep  ^tiww^Hy  that  an  not 
destroyed.  It  is  difficult  to  determine  the  per  cent,  that  die,  bat  the  aetnal  liMalityii 
not  greater  than  in  some  other  diseases. 

Perhax)s  more  deaths  occur  from  tape-worm  than  from  any  other  Hl«Af|fffi  espeeiaDj 
during  wet  seasons,  when  grass  is  abundant.  It  sometimes  affeots  T^ntis  at  thm 
mtmths  old,  but  does  more  damage  to  tegs  Just  after  weaning  and  previons  to  iba 
appearance  of  good  grass  in  the  spring.  Tnose  affected  beeome  weak,  P^loi  ud  do  not 
ffiow  ;  eat  reasonably  well,  but  irregularly ;  drink  abundantly  and  fraqiMnt|y|  intb 
first  stages  of  the  disease  seem  to  lack  power  more  than  fleen.  It  has  less  eflbct  as 
grown  fmeep.  Those  atleeted  would  api^ear  to  become  wilted  orshnrnkao;  thediB 
becomes  very  pale  and  thin  ;  the  wool  does  not  separate  f^m  the  skin  as  in  other  dii- 
eases,  lu  the  last  stages  the  animal  lacks  blood.  Occasiomdly  they  die  within  tiro 
or  three  months,  but  more  generally  they  live  for  a  longer  period.  Ihavedoetoiedfiir 
this  disease  with  very  good  results,  having  cured  nearly  all  cases  that  weie  tho^ 
ou^hly  tested.  1  use  pum])kin-Heeds,  and  admiuister  by  either  feeding  in  other  SbmI 
or  oy  making  tea.  I  also  feed  pumpkins,  including  the  seeds.  Lalbtmation  as  to  the 
cause  of  the  taiH*-wonn,  and  a  preventive  or  cure,  is  greatly  needed  by  the  dieep- 
growers  of  the  country. 

We  have  no  knowledge  of  the  cause  of  the  lung-worm— a  name  given  Ibr  the  wut 
of  a  bett^^r,  perhaps.  It  affects  young  sheep  in  a  greater  degree  and  to  a  greater  eKtmt 
than  matured  animals.  The  worm  is  a  small  white  one,  and  is  found  in  eonsidenble 
numbers  in  the  lungs,  or  in  the  tubes  connecting  the  windpipe  with  the  limglL  The 
disease  is  less  frequent  than  either  of  those  named  above,  but  the  &ta]ity  iignsr<r 
iu  coinpariHoii  with  the  number  affected.  The  symptoms  are  weakness,  fiulnntoest, 
loss  of  flesh,  and  a  cough.    This  disease  is  but  little  understood  by  the  wool-grower. 

Stricana  or  strichnia  is  perhajw  a  very  incorrect  name  for  the  disesse  I  wish  to 
deHcribe.  It  is  caused  by  a  very  small  worm,  so  minute,  indeed,  that  it  cannot  be  Men 
without  the  aid  of  a  magnifying  glass.  It  is  believed  to  cause  the  sheeji  to  pick  or 
bit(>  the  wool  from  its  Hides,  tliink,  and  other  parts,  until  the  fleece  becomes  more  or 


most  diseascH.    As  both  a  pn'vcntive  and  cure,  wood  and  cob  ashes  with  salt  sm  ved 
witli  (Kirtial  success.    Wo  have  seen   sheep  iu  Vermont  and  Massaohnsetts  badly 
»fl*ected  with  thiH  disease  as  well  as  in  our  own  Stat^. 
A  diHease  pn; vails  in  some  ])nrts  of  Ohio  and  Pennsylvania,  and  probably  in 


her  States,  that  destroys  large  numliers  of  lambs  annually.    They  are  sbmetinMi 
.4:anVp«^  '»y  it  at  tlio  agc  of  three  weeks,  but  oftener  after  tiiey  an  t\ 


two  nonlhiold. 


DISEASES   OF   DOMESTIC  ANIMALS.  491 

Tho  stouiaob,  Uv«,t,  and  gall  seem  to  l>o  the  only  parts  affected.  There  have  been  bu4 
few  cases  in  this  county,  and  we  have  no  name  lor  the  disease.  It  is  supposed  by  some 
to  be  caused  by  eating  a  poisonous  weed,  and  by  others  by  overfeeding  on  grass  when 
too  young.  Wool  is  sometimes  fonn<l  in  the  lamb's  stomach.  Tho  best  and  fattest 
lambs  are  frequently  destroyed  by  the  disease,  with  but  little  duration  of  illness.' 

Hea\'y  losses  are  also  annually  sustained  by  diarrhea  and  dysentery.  Proper  food 
and  management  have  more  to  do  in  preventing  and  curing  the.se  diseases  than  most 
others.  Tho  treatment  and  medicine  that  have  been  most  successful  are  the  same  as 
those  used  in  the  human  family  for  like  diseases.  A  statement  giving  the  best  rem- 
edies and  treatment  of  all  these  diseases  would  -be  received  by  thousands  of  sheep- 
raisers  with  great  profit  and  many  thanks. 

Mr.  H.  H.  Cunningham,  Steubenville,  Jefferson  county,  says: 

In  times  past  we  have  had  foot-rot,  so  called,  and  paper-skin  among  sheep,  and 
cholera  among  fowls.  Foot-rot  to  my  knowledge  nas  never  originated  here,  but  has 
been  introduced  by  careless  handling  of  sheep  brought  from  other  places,  where  it 
teems  always  to  exist.  The  localities  in  which  it  develops  itself  without  inoculation 
are  in  low  marshes  or  moist  grounds,  where  the  feet  are  alwavs  wet  or  damp.  It  is 
nnquestionably  a  disease  caused  b^  wet  feet,  and  a  cure  without  removal  horn  the 
locality  that  caused  it  is  an  impossibUity.  Tne  proper  preventive  would  be  the  drain- 
a^  of  all  moist  soils,  and  keep  the  animal  from  commg  in  contact  with^those  already 
diseased.  For  a  cure  the  removal  to  dry  soil  is  indispensable,  then  the  paring  of  the 
feet  and  the  application  of  strong  caustics,  such  as  blue  vitriol,  nitric  acid,  or  butter  of 
antimony.  This,  with  close,  careful  attention  for  a  few  months,  will  usually  effect  a 
cure. 

As  regards  ''paper-skin,''  no  cure  has  as  yet  been  discovered  (at  least  I  have  no 
knowledge  of  any).  From  my  own  observation  I  think  it  could  be  easily  prevented. 
It  is  my  opinion  that  the  disease  is  occasioned  by  deficient  nutrition,  as  it  has  always 
occurred  in  cold,  wet  seasons,  when  pastures  are  constantly  wet  and  either  have  some 
of  the  elements  of  nutrition  washed  out  of  the  grasses,  or  it  may  be  the  lack  of  heat 
and  sunshine  fails  to  develop  those  qualities.  Tids^  in  connection  with  the  unfavor- 
able effects  of  the  weather  upon  the  constitution  of  the  animal,  is  abundant  cause  for 
the  low  and  feeble  condition  that  alwavs  precedes  this  disease,  or  rather  this  is  the 
disease  itself.  A  supply  of  grain  in  sucn  seasons,  sufficient  to  keep  up  the  normal  con- 
dition of  the  animal,  would,  in  my  Judgment,  be  a  sufficient  preventive. 

Mr.  W.  B.  Shaw,  Beverly,  Washington  county,  says : 

Lambs  in  this  locality  have  been  scourged  for  several  years  past  with  a  disease  called 
"  paper-skin,"  which  seems  to  bo  worse  in  wet  than  in  dry  seasons.  It  is  not  uncom- 
mon to  lose  an  entire  ilock  by  the  disease.  It  attacks  the  lambs  at  the  age  of  &om 
three  to  five  months,  and  those  in  good  flesh  are  as  liable  to  it  as  those  that  are  in  poor 
condition.  When  attacked,  they  become  very  pale  and  weak,  apparently  almost  entirely 
bloodless.  The  stomach  contains  small  red  worms,  and  frequently,  in  addition,  the  am- 
mal  will  be  found  to  have  tape-worm.  I  know  of  no  cause  or  positive  cure  for  the 
disease.  I  have  tried  many  remedies,  and  have  found  more  benefit  from  feeding 
pumpkins  than  from  anything  else. 

Many  sheep  die  with  grub  in  the  head.  The  symptoms  are  bloody,  matteiy  dis- 
charges fh)m  the  nostrils.  Pine-tar  plac<Hl  in  their  salt-tronghs  from  June  until  Sep- 
tember (during  the  season  the  gad-fly  deposits  its  eggs)  will  be  foimd  a  preventive. 
A  pOvsitive  cure  will  be  found  in  syrmgiug  the  nostrils  with  a  decoction  made  from 
tobacco. 

PENNSYLVANIA. 

« 

Robert  Vanvoorhis,  importer  of  thoronghbred  and  breeder  of  Ameri- 
can merino  sheep,  Monongahela  City,  says : 

I  have  been  a  breeder  of  American  merino  sheep  for  over  thirty  years.  For  six 
years  or  more  the  sheep  of  this  \icinity  have  been  afflicted  with  a  disease  commonly 
known  as  **  ])aper-8kiu.''  It  has  j)roved  very  fatal,  especially  to  young  sheep,  thou- 
sands having  died  annually.  It  is  more  prevalent  anu  more  fatal  to  young  sheep  in 
August,  about  the  time  of  weaning.  Sheep  of  my  own  breeding  have  never  been 
all'i'cted  bv  the  disc-ase :  but  I  have  lost  a  great  many  lambs  that  I  had  purchased  of 
others.  Those  attacked,  if  they  did  not  die  the  first  fall,  were  sure  to  do  so  the  next 
season.  I  bought  twenty-five  ram  lambs,  which  I  took  extra  good  care  of  the  first 
year.  Though  they  did  not  thrive  as  well  as  those  of  my  own  urccding,  I  had  hopes 
that  they  would  escape  the  disease.  Last  July  I  noticed  that  they  be^rau  to  show 
symptoms  of  the  malady,  and,  having  a  large  flock  of  yearlings,  I  ttok  out  those 
ailV'cted  and  gave  them  extra  good  care.  I  commenced  to  feed  sulphur  and  copperas 
to  them,  but  without  any  perceptible  effect.    After  ISiYe  had  died  I  doubled  the  dose, 
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giviiif?  a  t;il)lcsi>ooiifiil  of  pulverized  copperas  ovory  other  day  :  but  tbU  did  nut  tf^i 
to  Btay  tbo  ravairea  of  the  diseaao.    I  continued  tliis  until  I  had  hut  livo  lelt.  The 


.  symptoms  ^vrcre  obsen-ed,  I  migb: 

have  saved  some  of  tlio  iambs.    In  order,  therefore,  to  test  tho  remedy  further,  I  in- 
fonued  sonio  of  my  neighbors,  wlio  gave  it  a  tborough  trial,  but  without  succesB. 

I  was  recently  in  the  eastei-n  part  of  Ohio,  whore  f  found  tho  sheep  affected  withfe 
same  diseaiie.  It  seems  to  bo  as  fatal  there  as  it  is  here.  I  am  in  receipt  of  a  lette 
from  Col.  J.  W.  Watts,  of  J^Iartiji's  Depot,  S.  C,  who  informs  me  that  he  has  lost 
a  great  many  sheep  from  the  same  disease.  I  last  November  visited  Vermont,  whew 
I  also  found  tbosamo  disease  prevailing  to  an  alarmin;^  extent.  The  diseased  shtcp 
do  not  lose  flesh.  They  seem  to  lose  blood,  however,  for  in  a  shori  time  their  Bkin be- 
comes perieetly  white.  Their  eyes  also  become  white,  the  ears  droop,  and  theyai* 
apparently  much  exhausted.  They  drink  water  freely,  eat  salt,  gnaw  at  boards,  and 
take  up  whole  mouthfuls  of  dirt,  but  eat  neithergrass  nor  hay.  The^  seem  fall  ind 
in  good  condition  up  to  the  time  of  their  death.  When  opened  no  blood  is  found  in  their 
veins,  but  the  stomach  and  intestines  are  full  of  worms,  which  have  collected  in  bimchoi 
or  knots. 

Various  remedies  have  been  tried  here,  but  without  any  perceptible  effect  If  the 
disease  is  not  soon  checked,  many  large  dealers  and  breeders  will  lose  entire  flocks  d 
valuable  animals. 

OREGON. 

Mr.  Daniel  Chapman,  La  Grange,  says : 

There  is  no  prevaiUng  disease  amon^  domestic  animals  in  this  county  except  that  of 
scab  in  sbccp.  This  parasitic  disease  nas  heretofore  prevailed  to  considerable  extent 
on  tho  Pacilic  coast,  but  it  is  getting  to  be  better  understood  and  is  now  fast  distp- 
pearing  under  close  watchfulness  and  timely  remedies.  I  have  had  considerable  ex* 
perience  with  the  disease,  and  have  succeeded  in  exterminating  it  as  follows: 

First^  I  sheared  my  sheep  very  close,  and  peeled  off  all  scabs  or  sores,  and  at  the 
time  of  shearing  I  spotted  every  diseased  place  with  a  strong  wash  of  corrosive  sabli- 
mate  and  water.  I  then  dipped  them  three  times  in  a  strong  decoction  of  tobecco^ 
using  one-half  pound  of  stem-tobacco  to  each  sheep.  The  dip  was  heated  to  120°  F., 
and  the  sheep  held  in  it  at  least  two  minutes.  The  dipping  should  be  performed  it 
intervals  of  lourteen  days. 

After  several  years  of  experimenting,  I  found  this  a  sure  remedy.  Many  other  pre- 
scriptions were  used,  but  without  success.  The  sheep  should  be  i>nt  on  fresh  MBtoxe 
after  dipping,  and  not  allowed  to  run  on  the  old  one  for  one  year  thereafter.  Scab  is 
the  only  disease  to  wliich  sheep  are  subject  on  this  coast.  Foot-xot  and  other  dieeaeei 
so  prevalent  in  other  localities  are  entirely  unknown  in  Oregon.  There  are  no  prevail- 
ing diseases  among  other  animals. 


CORRESPONDE^^CE  RELATING  TO  DISEASES  OF  FOWL& 

FLORIDA. 

Mrs.  Mary  A.  Collins,  Mikesville,  Columbia  county,  says: 

Sore-head  in  fowls  is  a  disease  quite  prevalent,  and  if  neglected  is  very  fatal. •Jl 
nuikes  its  appearance  first  in  rough,  thick  scales  (somewhat  resembling  warts)  about 
the  head.  It  spreads  rapidly,  and  often  puts  out  the  eyes  and  enters  the  moath,  after 
which  the  fowl  soon  dies.  The  disease  can  almost  invariably  be  coredy  if  taken  in 
time,  by  washing  the  purts  affected  once  or  twice  a  day  for  a  few  days  with  a  solntioB 
of  copperas  (green  vitriol)  and  greasing  the  parts  after  each  washing.  I  think  at  least 
25  per  cent,  of  the  fowls  attacked  hy  this  disease  will  die  if  neglected,  while  scarcely 
'>ne  will  die  if  properly  treated  with  tho  above  solution.  They  often  leoover  after  los- 
ing one  eye,  and  sometimes  after  losing  both. 

rips  is  a  disease  caused  by  the  formation  of  a  hard,  homy  substance  on  tho  lower 
part  of  the  tongue,  sometimes  even  protruding  beyond  the  end  of  it.  The  disease  it 
generally  not  discovered  until  far  advanced,  and  then  only  by  the  pecnliar  noise  the 
fowl  makes.  The  remedy  is  to  remove  the  homy  substance  with  a  knife,  and  bathe  the 
tongue  with  a  little  salt  Water.  In  a  few  days  the  fowl  wUl  be  in  its  nsiud  health. 
The  removal  of  this  substance  from  the  tongue  is  the  only  remedy  I  hare  e^er  kiiown 
»sed.    I  should  like  to  have  a  less  barbarous  one. 

T  >iave  never  known  cholera  to  prevail  among  fowls  in  this  part  of  Fknidfti 
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INDIANA. 

Mr.  F.  D.  RuiCK,  La  Grange,  La  Grange  county,  says: 

During  the  prevalence  of  chicken-cholera  in  this  section  it  Ls  very  fatal.  Chickens 
attacked  with  it  will  8ometimes  live  a  day  or  two,  but  generally  they  will  die  within 
a  few  hours.  I  have  fed  a  hundred  head  in  the  morning,  aU  apparently  in  good  health, 
and  at  noon  have  found  half  of  them  dead,  and  perhaps  half  of  those  remaining  were 
staggering  around  like  so  many  drunken  men.  The  disease  is  no  doubt  contagious,  and 
if  the  chickeiis  affected  are  not  at  once  separated  from  the  well  ones  the  entire  flock 
will  soon  bo  inoculated. 

This  year  I  have  lost  but  three  chickens  from  the  malady.  As  soon  as  I  discovered 
that  they  were  atfected  I  separated  them,  giving  the  well  ones  a  fresh  coop,  and  fbd 
them  freely  with  red  pepper  (capsicum)  and  solpnur.  The  result  was  that  I  saved  the 
balance  oi  my  Hock. 

The  feathers  on  the  breasts  of  some  of  the  chickens,  when  first  attacked  by  this  dis- 
ease; become  ruffled ;  the  breast  hangs  down  between  the  logs  and  appears  to  be  ftdl 
of  water,  like  one  afflicted  with  the  dropsy. 

Mrs.  L.  J.  Beyman,  Washington  county,  says: 

Chicken-cholera  has  prevailed  in  this  neighborhood  for  years,  in  a  m%jocity  of  cases 
proving  fatal  to  the  whole  flock.  Three  years  ago  our  fowls  had  it  for  the  first  time, 
and  out  of  about  forty  hens  and  several  dozen  young  chickens  (that  were  hatched  late 
in  the  season),  I  ha,<l  but  ten  hens  and  a  few  chicks  left.  I  tried  several  remedies, 
feeding  them  asafetida,  Cayenne  pepper,  alum,  &.C.,  but  do  not  know  that  they  had 
any  enect,  as  the  chickens  mostly  dropped  dead  off  the  roosts  in  the  night,  being  ap- 
parently well  the  day  before. 

About  two  months  ago  my  flock  were  again  attacked  with  the  disease.  Only  six  or 
eight  died.  A  few  of  them  dropped  off  the  roost  dead,  and  some  lingered  near  two  weeks, 
eating  a  little,  but  getting  weaker  until  they  died.  A  few  recovered  after  being  sick 
several  days.  I  used  nothing  but  a  little  Cayenne  in  their  feed  and  alum-water  by  them 
constantly,  mixing  their  feed  with  it  also.  About  the  same  time  a  tenant  on  another 
part  of  the  farm  lost  about  forty  large  iat  hens  and  some  turkeys.  She  saved  abont 
one-fourth  of  her  flock,  including  the  young  chicks.  I  do  not  know  what  remedies  she 
used,  but  I  do  not  think  she  used  any  alum.  This  disease,  for  the  last  few  years,  has 
had  a  depressing  effect  on  the  market  of  poultry  and  eggs  In  this  county,  and  wo  are 
needing  a  remedy  badly. 

MAINE. 

Ml*.  T.  J.  McDaniel,  breeder  of  standard  and  fancy  poultry,  Hollis 
Centre,  says : 

The  greatest  drawback  we  have  in  poultry-raising  in  New  England  is  roup  (Cynandie 
irachecUia)^  and  canker  or  catarrh  (  Uzwnd),  The  former  is  characterized  by  a  d&culty 
of  respiration,  particularly  at  each  inspiration,  while  the  expiration  is  less  difflcult. 
The  fowl  will  raise  and  extend  its  head  at  each  breath,  thereby  induciug  coughing. 
This  is  sensibly  increased  at  night,  and  will  end  in  suppuration,  during  which  stage  it 
is  highly  contagions.  Fowls  so  amicted  should  be  immediately  killed  or  isolated  m>m 
all  others.  • 

The  causes  of  roup  are  insnfflcient  ventilation  or  damp  roosting-places ;  food  that 
will  iiuluce  catharsis,  such  as  potatoes,  sour  milk,  particularly  buttermilk,  overfeed- 
ing with  fresh  meat,  &c.  Last  fall  I  got  ont  of  com,  and  for  three  days  fed  boiled 
potatoes  with  a  little  meal ;  getting  out  of  meal,  I  fed  potatoes  alone  for  three  more 
days.  At  the  end  of  this  time  we  were  visited  by  a  storm  of  snow  aud  sleet,  and 
nearly  every  one  of  my  fowls  took  cold.  Several  of  them  choked  to  death.  Finally 
breathing  with  most  of  them  became  easier,  when  a  purulent  offensive  discharge  be- 
came established  at  the  nostrils,  and  from  tne  mucous  membrane  of  the  throat  fauces 
in  particular.  Knowing  the  disease  had  become  highly  contagious  in  this  stage,  I  at 
once  separated  them.  I  observed  among  those  I  haid  bred  to  standard  (for  fancy 
points  exclusively)  that  the  disease  proved  fatal  in  far  the  greater  number  of  cases. 
For  instance,  among  my  brown  Leghorns  that  were  bred  for  exhibition  purposes  only, 
one  cockerel  had  red  ear-lobes — as  nature  designed — and  he  alone  escaped,  though 
confine<l  with  the  worst  cases,  which  were  amopg  and  included  nearly  all  the  fine-bred 
birds. 

In-breeding  is  another  cause  of  failm'e  in  rearing  pure-bred  fowls.  With  common 
or  native  breeds  it  proves  less  disastrous,  though  it  should  never  be  continued  for  any 
length  of  time  with  these,  as  stamina  Ls  thereby  decreased  and  the  fowls  rendered 
more  susceptible  of  disease.  The  old  adage  holds  good  in  the  case  of  roup  especially 
that  ^*  an  ounce  of  prevention  is  worth  a  pound  of  cure."  However,  my  advice  is  to 
separate  the  fowls  immediately  upon  discovering  the  least  symptom,  such  a9  coughing, 
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load  breathing,  or  a  '^'wet  b«ak.''  Fowlii  become  contaminated.  macL  Hooiier  -SH 
doiigli,  as  the  dough  that  adheres  to  the  beak  will  be  picked  oflF  by  othen.  I» 
disease  will  also  bo  cumniimicated  by  drinking  from  the  Hame  veeseL  TLe  gienuv: 
the  disease  will  tloat  on  the  water  and  soon  infect  all. 

I  never  knew  of  a  case  of  roup  in  a  flock  that  roosted  in  trees.  If  a  dock  dar  ii 
whose  niunbe«have  the  roup)  are  at  liberty^  and  are  fed  with  corn  sc:;ttered on  tL» 
ground,  not  in  the  iiuniediate  vicinity  of  their  pens,  and  should  ilriiik  from  a  niLcic; 
stream  of  water,  there  need  be  but  little  to  fear  even  if  Boino  of  them  should  conin-: 
tlie  diseit^e ;  yet  the  affect ed  cases  should  be  separated,  their  roost  ing-pl aces  thorun^L: 
whitewashed,  and  all  excTruieiit  removed.  The  fumes  of  burning  tar  daring  the  nijii 
prove  quite  eflioacious,  if  porsist'.Hl  in  three  nights  in  succcsnibn.  Sulphate  of  ip.>: 
(an  ounce  to  one  gallon  of  drinking-water)  is  the  best  remedy. 

Fowls  are  most  susceptible  to  diseases  during  the  molting-Heason,  or  when  the  ti-i 
snow-stonns  occur.  Koup  will  soon  bo  brought  on  by  rooHtinpf  in  h>w  and  damp  ini'T- 
ment^  during  the  winter  months.  Farmers  who  allow  their  fowls  to  most  ni^  in 
iheir  barns  are  seldom  tn)ubled  bj""  this  malady. 

Sulphur  and  lard  rubl>ed  on  the  heads  of  young  chicks  for  the  purpose  of  kiULii: 
lice,  though  efl'ective  in  destroying  this  pest,  will  soon  briii;^  on  roup— sore  *y^ 
especially.  I  have  hud  a  dozen  little  chicks  moping  around  with  their  eyra  cli>!eil 
and  if  they  had  not  been  fed  by  hand  would  soon  have  died  of  starvation.  If  roos:- 
ing-houses'l»ec4>me  infected  with  lice,  whitewash  is  the  soverei^  remedy,  for  a  flock  cf 
poultry  covered  by  these  pests  will,  sooner  or  later,  take  roup  and  its  concoDitaL: 
tronbles. 

MISSOUBL 

Mr.  J.  Harbison,  CLarlestowu,  Clarke  county,  says : 

I  have  lost  some  fowls  from  roup  and  cholera.  Of  the  two  diseases  I  dread  roop  the 
most-,  as  it  does  not  show  as  unmistakably  as  the  cholera.  A  fowl  with  the  roup  wmMt 
heartily,  and  to  all  appearances  look  well,  until  tho  disease  will  break  out  among  tbe 
entire  llock.  They  hardly  ever  die  with  it,  but  they  lose  their  eyes  and  look  ao  di^ 
gusting  that  1  generally  cut  their  heads  off  as  soon  as  J  fmd  them  affected  with  it.  In 
fact,  that  is  my  remetly  for  all  diseases,  esptKiially  cholera.  Cholera  usually  shovi 
itself  by  the  fowl  moping  around,  g(»nerally  with  a  full  crop,  sometimes  with  nothing 
in  its  craw  ;  will  not  eat^  but  ilrink  often  ;  the  comb  and  wattles  become  a  dark  nd— 


the  fowls  with  their  craws  so  full  of  dry  grass  that  it  would  not  jiass  beyond.  By  cat- 
ting open  tho  craw  and  taking  out  this  food,  washiu|^  with  warm  water  snd  sewing 
it  up  again,  they  wUl  soon  get  over  the  disease  and  in  a  few  days  wUl  begin  to  fit 
heartily. 

Mr.  Ralph  W.  Mills,  Webster  Oroves,  Saint  Louis  oounty,  sajs: 

My  experience  with  fowls  extends  through  a  period  of  eight  conaecutiTS  yeaoi 
prefaced  by  a  familiarity  with  this  portion  of  the  feathered  race  daring  boyhcmL  I 
have  bred  sucoessfiilly,  and  in  the  onler  named,  the  varieties  classed  as  jnunes— Whit« 
Crest<Hl,  Wliite  Polish,  Light  Brahmas.  Bull'  Cochins,  White'  Booted  fifnit^miij  Gold 
Laced  Sebrights,  Partridge  Cochins,  Black  Breasted  Red  Game  Bantams,  Plymoath 
Rocks,  and  Silver  Spangled  llamburgs — all  being  of  the  kind  popularly  termed  **fiuic7 
fowls.*' 

As  regards  diseases  affect'ing  fowls  coming  under  my  observation,  they  are  chiefly 
two  in  number,  viz.,  cholera  and  roup;  and  what  may  prove  as  great  ascouiigvii 
eithiT,  the  plague  of  lice. 

Cholera  is  in  its  symptoms  not  unlike  the  disease  which  similarly  affects  human 
beings, 
thi 
ene 

KUCCl 

food.  I  have  Ihmmi  unable  to  learn  that  any  ]kthou  has  ever  positively  determiued  the 
cause  of  this  disease.  My  own  opinion  is  that  it  is  a  generuteil  poison  (atmoflpberie), 
not  unlike  malaria,  and  de])eudent  for  its  deveh>]>ment  upon  certain  faToriag  con- 
ditiouH  in  certain  localities  at  certain  seaMms.  It  is  contagions  in  some  degree ;  awl 
f(»wlH  having  the  dise:iH<"  Mhould  be  prom]>tly  separatt^d  fnun  those  not  affected,  and 
tlios<'  dying  of  ii  should  be  ean^fully  buried  at  once,  or  bnnit  with  brush  or  litter,  to 
obviate  the  dandier  of  infeetion. 

I  have  but  little  faith  and  have  had  but  iuflitferent  success  in  " doctoring^  the  dis- 
ease with  anything  iu  the  nature  of  drugs  given  in  doses.  Four  cases  in  Ave  willmmlt 
fatally.  Dry,  warm,  clean,  well- ventilated  quarters,  other  than  those  lately  oconvied 
by  the  sick  ibwhi,  a  complete  change  in  the  food  offered  and  in  the  ordtf  of  fteaugi 
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freely  inoorporatin^  groimd  red  or  black  pepper  in  all  soft  fi>od  giyen^  with  the  "  Dong- 
lass  mixtnre''  put  m  all  the  water  placed  uefore  them  to  drink,  will  accomplish,  to- 
gether with  an  occasional  disinfection  of  their  premises  by  the  use  of  carbolic  acid  in 
solution,  and  fumigation  of  their  houses  with  roll  brimstone  and  rosin  placed  on  Uve 
coals,  about  all  that  can  be  done  to  cure  and  eradicate  the  disease. 

Beferenoe  is  made  in  this  connection  to  the  ^*  Douglas  mixture,''  a  tonic  in  general 
use  among  exi)erienced  poultrymen  everywhere,  the  formula  of  which  originated  with 
Mr.  John  Douglas,  of  the  Welesley  Aviaries,  England.  It  is  as  follows :  1  poimd  sul- 
phate of  iron,  1  ounce  sulphuric  acid,  1  gallon  water.  Give  a  teaspoonful  in  each  pint 
of  water  placed  before  the  fowls  to  drink  occasionally  in  health  as  a  preventive ; 
frequently  in  disease  as  a  corrective.  It  is  inexpensive  and  very  efiicacioiis.  Upon 
the  reasonable  hypothesis  that  "  prevention  is  better  than  euro,"  the  suggestion  is 
made  that,  so  far  as  they  can  be  known,  the  wants  of  fowls  should  be  supplied  in  order 
to  keep  them  in  health.  Gravel,  lime,  grass,  vegetable  food,  insects  or  animal  food, 
liberty,  fresh  clean  water,  regularity  in  feeding,  &c.,  are  all  essential  to  the  healthful- 
n^^  of  domestic  poultry. 

The  disease  second  in  order,  viz.,  ronp,  is  well  known,  and,  in  its  incipiency,  can  be 
snooessfidly  treated.  It  is  the  result  of  a  cold  attacking  the  head ;  is  smular  to  nasal 
catarrh  in  the  human  species.  The  disease  arises  from  exposure  to  imeven  and  un- 
wholesome temperattires,  esx>ecially  as  maintained  in  the  fowl-houses.  Dampness  here, 
want  of  licht  and  ventilation,  draughts  of  air,  &c.,  are  fruitful  causes  of  its  appear- 
ance and  lavorable  to  its  perpetuation.  The  symptoms  of  an  attack  are,  fiist,  a  thin, 
dear,  mucous  discharge  from  one  or  both  nostrils,  sneezing,  and  froth  in  the  oomers  of 
the  eyes.  This  froth  can  be  seen  to  bubble  when  the  fowl  breathes.  As  the  disease 
progresses  (which  it  will  certainly  do  if  neglected),  the  discharge  becomes  more  pro- 
rose,  and  changes  in  color  and  consistency,  becoming  decidedly  yellow  and  thick,  and 
eventually  putrid— offensive  to  the  sight  and  to  the  smell.  The  whole  head  becomes 
involved  ;  the  parts  swell  and  become  inflamed  ;  the  eyes  close,  and  the  patient,  con« 
stantly  falling  off  in  condition,  becomes  helpless  and  unable  to  supply  its  wants,  and 
flnallv  dies.  The  disease  may  result  fatally  in  two  weeks,  and  may  continue  three 
months.  I  have  cured  two  obstinate  cases ;  in  one  of  these,  however,  one  eye  was 
entirely  lost  I  once  checked  the  disease  that  had  attacked  at  least  twenty  of  my  fowla 
at  one  time  b^  the  timely  use  of  vigorous  sanitary  measures  alone — a  thoroneh  clean- 
ing :  fUmigatmg  (for  like  cholera  it  is  contagious) ;  changing  of  feed,  &o. :  the  use  of 
the  uoti^las  mixture  in  the  drinking  water,  and  a  thorough  cleansing  or  the  parts 
affected  in  this  disease — eyes,  nostrm.  mouth,  and  face — with  "  Lavrabaque's  solu- 
tion'' of  chlorinated  soda  (to  be  had  or  any  druggist),  diluted  with  an  equal  part  of 
tepid  water,  applied  with  a  small  piece  of  sponge.  In  the  instance  referred  to  one 
application  sufficed.  In  cases  more  advanced  two  applications  per  day,  morning  and 
evening,  shoold  be  made  until  improvement  follows.  Warm  water  and  vinegar,  in 
equal  parts,  are  useftil  cleansinff  agents  instead  of  the  solution  mentioned.  I  have  no 
confldenoe  m  the  use  of  intemiJ  medicines  in  this  or  other  diseases  affecting  poidtry, 
except  the  '*  tonic  "  before  mentioned.  (Change  in  the  fowls'  living-quarters,  extreme 
oleanlinesB.  disiniisction,  and  fWigation  are  the  general  agencies  that  are  to  be  em- 
ployed in  oisease,  so  far  as  mv  observation  goes. 

As  to  the  "  plague  "  alluded  to  in  the  beginning  of  my  listter  (that  of  lice),  in  the  lan- 
guage of  a  brother  poultryman,  *'  thev  are  simply  a  disgrace,"  and  perhaps  after  all, 
when  allowed  through  neglect  to  multiply  ad  lihituMy  become  the  greatest  of  aU  ob- 
stacles in  the  wav  of  sucf^ssful  poultry-raising.  It  may  be  set  down  as  a  ruli  that 
fowls  are  never  thr0y  when  infested  with  Hce,  They  are  out  of  condition,  and  therefore 
especially  liable  to  any  of  the  diseases  which  infect  their  species.  Prevention  in  this, 
as  in  the  case  of  disease,  is  better  than  cure.  Clean  premises ;  dust-baths  to  wallow 
in ;  flowers  of  sulphur  in  the  litter  composing  the  nests ;  saturation  of  roostiug-]M>les, 
or  ])erche8,  with  coal-oil ;  fimiigatiou  ;  application  of  hot  whitewash  to  all  parts  of  the 
fowl-houses,  are  effectual  preventives  of  this  scourge. 

If  the  vermin  have  already  obtained  a  lodgment  upon  fowls  and  in  henneries,  the 
same  measures  much  more  vigorously  employed,  in  addition  to  those  suggesting  them- 
selves as  serviceable  in  improving  the  general  condition  of  the  flock,  with  the  use  of 
flowers  of  sulphur  (a  tablespooninl  to  a  <iuart)  in  all  the  soft  feed  given  them  for  a 
few  days,  will  banish  and  destroy  the  nuisance. 

This  pest,  of  which  I  have  definite  knowledge,  is  of  two  varieties ;  a  large  kind,  a 
sixteenth  of  an  inch  and  over  in  length,  qnit<*  in  appearance  like  the  genus  that  at- 
tacks squalid  and  untidy  children,  not  very  numerous  on  a  single  fowl,  but  leaving  old 
fowls  to  prey  upon  yotmg  ones  as  fast  as  they  appear.  This  kind  is  verj-  damaging  to 
little  chicks,  usually  fastening  upon  the  poU,  and  around  the  vent,  and  under  the  wings. 
Grease  will  kill  them. 

The  other  variety  is  far  more  troublesome  in  a  general  way,  by  reason  of  their  great 
numbers,  swarming  in  myriads  in  the  places  occupied  by  the  npultrj ,  and  in  places 
contiguous,  literally  overrunning  the  fowls,  and  almost  deterrinff  the  keeper  from  en- 
tering the  prenUaea  devoted  to  them,  for  they  will  get  upon  owb  hands  and  olotbea^ 
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and  are  so  infiiiitosimally  miiall  that  thoy  arc  "with  difficulty  got  rid  of.  This  kindiri]! 
drivo  a  settin^f  ben  from  her  nest,  and  caiiso  all  the  fowls  to  dread  their  auarteis.  They 
multiply  to  thib  extent  through  neglect.    The  remedy  has  been  suggested. 

It  may  bo  remarked,  in  conchiding,  that  the  care,  munagement,  and  treatment cf 
fowls,  in  health  and  in  diHeai^c,  are  essentially  the  same  lu  tho  caso  of  the  choice,  pm 
breeds  in  the  yards  of  the  "fancier"  and  mongrels  produced  by  any  sort  of  croabt- 
tween  varieties  that  are  foiuid  in  numbers  upoii  the  famier'a  premises.  In  either  in- 
stance,  any  measure  ado])ted  with  a  view  to  supplying  the  natural  re<|niremeDi9cf 
tho  creatures  will  be  the  most  effectual  means  of  improving  their  condition  and  en*- 
bling  them  to  ward  off  disease,  which  in  most  cases,  in  my  opinion,  results  trom  neg- 
lect. 

NEW  YORK. 

Mr.  Frank  D.  Curtis,  Charlton,  Saratoga  county,  says : 

Chicken-cholera  has  never  raged  with  any  degree  of  violence  in  this  region,  and  we 
are  not  sure  that  it  has  ever  api)eared  at  all.  Chronic  d>-8eutery  has  no  donbt  been 
taken  for  it,  from  the  fact  that  this  disease  has  stubbornly  resisteil  every  formof  tn.'st- 
ment.  Owing  to  the  peculiar  formation  of  the  digestive  appsixatus  of  Vowls,  conitiTB 
remedies  for  indigestion  or  bowel  coniplabits  are  not  satisfactory  in  their  oi>erations, 
and  it  is  exceedingly  diihcult  to  administer  any  medicines  which  will  cure  the  diMV- 
ders  to  which  they  are  subject.  We  have  no  faith  in  any  remedy  for  oholera  or  dyu* 
enters*,  and  on  this  accoimt  shall  not  prescribe  any.  Tho  per  cent,  of  cases  cured  is  so 
small  that  it  will  not  pay  to  attempt  any  medication  excex>t  where  tho  bird  is  of  rare 
value.  As  soon  as  the  type  of  the  disease  is  determined  it  is  liest  to  kill  and  bury  the 
subject  without  delay.  Diarrhea  may  perhaps  be  checked  by  confining  the  fowl  and 
giving  it  no  feed  but  such  as  has  been  mixed  with  an  astringent  property,  encb  is 
tannin,  or  the  tincture  of  opium.  Pepper  is  a  favorite  medical  tonio  with  ponltrr 
fanciera,  and  this,  with  brandy,  is  good  as  a  wanning  stimulant,  where  the  fowl  k 
drooping. 

Hcaly  legs, — This  is  a  parasitical  disease,  and  is  produced  by  mitea  or  insects,  which 
burrow  under  the  scales  of  the  let;s  and  eat  into  them,  causing  them  to  become  honey- 
combed  and  so  weak  that  they  will  snap  off.  Before  this  stage  of  the  disease  is  leaclinl, 
however,  the  legs  have  become  so  tender  that  the  fowl  will  not  travel  around  to  gather 
its  food,  and  soon  dies  from  starvation.  Unless  destroyed,  these  mites  will  infest  the 
whole  yard  of  fowls.  An  application  of  carbolic  acid,  reduced  (oiio  drop  to  five  of 
water),  or  spirits  of  turpentine,  well  soaked  in,  will  destroy  them  efTectnally.  The 
legs  should  be  oiled  afterward. 

Lice* — Lice,  of  which  there  are  two  or  three  species,  are  a  common  pest  of  hen-rooets. 
B^miigating  with  burning  sulphur  will  destroy  them,  and  powdered  sulphur  or  silt 


blindness.  Of  course,  a  fowl  in  this  condition  must  be  fed.  Wo  have  cured  the  wont 
forms  of  roup  by  carefully  washing  tho  head  with  alcohol  and  turpentine  mixed, 
one-third  turpentine,  two-thirds  alcohol.  Care  should  be  iaken  to  keep  tho  wash 
out  of  the  eyes.  Sweet  oil  or  fresh  butter  should  bo  applied  inunediately  after- 
wards. Two  daily  applications  of  the  wash  are  generally  sufficient,  with  a  contin- 
uous amiointing  with  oil  mitil  well.  Black  comb  and  wattles,  which,  if  notadi^- 
ea.se  itself,  is  »n  evidence  that  the  fowl  is  out  of  condition,  may  be  cured  by  one  appli- 
cation of  the  above  wash.  P>07.en  combs  and  wattles  should  bo  cut  ofif  as  soon  as  ois- 
coverod,  and  the  wound  smeared  with  oil.  If  left  to  dry  ui>  and  slough  off,  they 
are  i)ainful  and  debilitating. 

OHIO. 

jMr.  Joseph  Love,  Bacon,  Coshocton  count>- ,  says : 

The  principal  disease  here  among  poultry  is  called  chicken-cholera.  The  firei 
thing  we  observe  is  a  diarrhea.  The  head  becomes  pale  and  the  fowl  commences 
to  droop  and  is  disinclined  to  move  about.  There  seems  to  be  fever  and  thiist,  the 
t\>wl  drinking  very  often.  When  the  internal  parts  are  examined  tho  hver  is  much 
Kwoll(Mi  and  is  dark-coloivd.  When  a  ilock  is  attacked  the  greater  part  of  them 
die.  We  have  found  no  specific  Ibr  it  yet.  W^e  think  the  exclusive  use  of  coma* 
f(>o<l  has  a  tendency  to  bring  on  the  disease.  In  my  own  case  I  have  found  that  rich 
bran  niixL'd  in  diKh-water  and  occasionally  in  milk  makes  a  liealthy  feed;  bo  doce 
wheat -siTeenings.  Pure  water  is  very  ejwential.  Fowls  are  not  as  particular  as  other 
animals  as  to  what  tlfey  drink.  They  will  drink  drippings  from  manure-heaps  and 
other  iiUhy  jjlaccs  as  greedily  as  froiri  puro  sources.    I  thmk  cleanlinesB  in  all  zo- 

)Ct8  would  ward  oil  the  disease. 
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Mr.  A«  O.  Oabdneb,  Batlandf  Meigs  oounty ,  says : 

All  tarm-animalB  in  this  locality  are  oomparatlTely  healthy  and  free  from  epidemic 
or  prevailing  diseaeeH.  With  fowli,  however,  the  case  is  quite  different.  The  losses 
have  heen  heavy,  and  complaints  are  heard  from  every  neighborhood  of  the  terrible 
rava^^  of  what  (s  termed  chicken-cholera.  Whole  henneries  have  been  depopulated. 
No  form  of  treatment  appears  to  check  the  progress  of  the  disease.  I  have  never 
lost  a  fowl  myself,  and  yet  I  raise  from  seventy  to  one  hundred  annually.  I  give 
my  fowls  full  farm  ranse,  change  my  cocks  each  vear  by  getting  eggs  from  the 
best  possible  breeds,  ana  select  tne  best  formed  stock  from  these.  They  have  high 
out-door  roostlng-places  most  of  the  season,  but  in  cold,  winter  weather  I  confine  them 
in  warm,  clean,  well-ventilated  roosts. 

Mr.  Amos  WooDLiNay  Beach  Oity,  Stark  oounty,  says : 

Heavy  losses  have  been  sustained  amons  fowls  by  the  ravages  of  a  disease  called 
chicken-cholera.  Entire  flocks  have  been  destroyed  by  it.  The  fowl  becomes  stupid, 
loses  its  general  brightnees  about  the  head,  diarrhea  sets  in,  and  the  result  is  death 
within  three  or  four  days.    After  death  the  liver  is  found  to  be  of  a  light  clay  color. 

Mr.  0.  J.  0.  BoTNTON,  Pulaski,  Williams  county,  says: 

For  a  number  of  years  past  we  have  been  troubled  with  a  disease  known  here  as 
chicken-cholera.  Three  years  ago  this  fall  I  had  150  head  of  pure-breed  and  half- 
breed  Light  Brahmos.  They  were  attacked  with  this  disease,  and  in  about  a  month 
or  six  weeks  I  lost  over  100  head.  When  first  attacked  the  head  of  the  fowl  would 
turn  purple,  and  it  would  begin  to  droop  and  mope  about.  In  a  little  while  diar- 
rhea would  set  iu,  and  the  excrements  would  be  of  a  greenish  color.  The  fowls 
lived  but  a  short  time  after  the  first  symptoms  showed  themselves;  some  would 
die  in  a  very  few  hours,  while  others  would  linger  for  a  day  or  so.  Since  that  time 
the  disease  has  visited  the  flocks  of  about  aU  my  neighbon  and  with  about  as 
fatal  results.  We  have  found  no  sure  remedy  for  Uie  disease.  We  tried  indigo  in 
the  water  they  drank,  a  solution  of  white-oak  bark,  and  many  other  things,  but 
without  apparent  benefit. 

PBNNSYLYAIOA. 

Mr.  E.  BuBKET,  Arch  Springs^  Blair  county^  says: 

There  have  been  very  fatal  diseases  prevailing  among  fowls  in  this  locality  for 
some  years  past.  I  have  known  many  flocks  to  nearly  all  die,  and  some  of  them 
were  composed  of  perhaps  one  hundred  and  fifty  head.  During  the  fall  I  lost  ninety 
head  mysell  The  disease  seems  to  prevail  at  any  season.  We  have  found  cayenne 
pepper,  mixed  with  corn-meal,  about  as  good  a  remedy  as  any.  There  are  many  other 
remedies  used,  such  as  alum-water,  asafetida,  red  pepper,  Slo.  There  was  no  disease 
among  fowls  here  until  the  foreign  varieties  were  brought  into  this  locality. 

Mr.  A.  M.  DiGSiE,  Doylestown,  Frauklin  county,  says : 

I  have  given  some  little  attention  to  the  ailments  of  fowls,  as  I  keep  a  few  and 
am  interested  in  them.  The  diseases  incident  to  the  poultry-yard  are  very  little 
understood,  and  the  result  is  enormous  aggregate  losses  every  year.  In  the  general 
investigation  and  study  of  the  diseases  of  farm-stock,  veterinary  science  has,  so  far, 
ignored  or  omitted  to  study  the  ailments  cf  poultry,  mainly,  perhaps,  from  the  fact 
that  poultry  are  looked  upon  as  inferior,  or  suusidiary  farm-stock,  and  of  little  or  no 
account  anyhow.  This  is  a  misapprehension,  because  the  poultry  interest  ia  really 
an  important  one,  susceptible  of  almost  indefinite  expansion  and  usefulness. 

The  hinderances  to  poultry-keeping  may  be  arranged  in  three  classes :  1.  Parasitio 
diseoHes.    2.  Catarrhal  diseanes.    3.  roul^  cholera. 

In  the  first  of  these  classes,  the  main  trouble  is  the  gax>e  disease,  produced  by  a 
parasitio  worm  in  the  trachea  of  young  chickens  and  turkeys. 

In  the  second  clojss  the  principal  £sease  is  roup.  This  is  common  to  all  ages,  and 
prevails  mostly  from  November  to  May,  and  is  mUch  more  prevalent  north  of  the 
fortieth  parallel  than  south  of  it.  I  think  there  are  at  least  four  distinct  diseases 
included  in  the  general  term  roup. 

The  prevailing  disease  in  poultry  in  the  summer  months,  or  from  May  to  November. 
is  poultry  cholera.  This  is  much  the  most  serious  and  fatal  of  the  hinderances,  and 
has  discouraged  many  x>oultry-keepers  south  of  the  fortieth  parallel,  as  it  is  mainly  de- 
veloped south  of  this  lino. 

These  diseases  are  all  epidemic  in  character.  They  extend  over  large  sections,  are 
very  destructive,  and  in  some  localities  have  greatly  discouraged  people  to  the  detri- 
ment of  the  interest  in  poultry  production. 

If  poultry-keepeiB  knew  how  to  manage  or  control  these  three  classes  of  ailments, 
most  of  the  hinderances  would  be  overoome.    Any  investigation  which  will  tend  to 
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remoYe  or  overoome  them  will  be  gladly  sooepted  bj  the  people  m  «  needed  aaUtm 

in  proteoting  an  important  and  growing  indostry. 

Tho  general  public  has  no  appreciation  of  the  importance  and  valae  of  the  pooIc; 
indostry  in  onr  country,  and  especially  on  the  North.  Atlantic  slope  and  Lower  Lih 
region.  The  aunnU  products  of  the  poultry-yards  of  the  nation  are  varioiulytfti- 
mated  at  from  |200,000,000  to  $450,000,000.  The  truth  ia  probably  between  t]uM  a 
trerae  figures. 

The  annual  poultry  products  of  Bucks  county  are  very  near  $2,000,000,  and  immn 
to  more  in  value  than  any  other  industry  pursued  In  the  oonnty  as  a  specialty.  Ii 
leads  the  dairy  interest,  the  grain  interest,  the  fruit  intereety  and  all  other  Idadi  d 
live  stock  put  together.  But  this  is  probably  the  leading  connty  in  the  Unioo  i: 
poultry  production.  There  is  nothing  to  hinder  the  business  being  generally  exteodK. 
except  the  drawback  resulting  from  ignorance  of  the  management  and  the  preTiilio; 
diseases. 

Mr.  J.  Jameson,  Greene  oounty,  says: 

Chicken-cholera  seems  to  be  permanently  located  here.  It  haa  not  been  w  prenr 
lent,  however,  the  past  year  as  previously.  Remedies  are  numerous  but  not  trj 
satisfactory.  So  far  as  personal  ol>servation  goes,  I  think  calomel  is  used  asa  lemcdf 
with  better  success  than  anything  else. 

TBXAB. 

Mr.  J.  E.  Gray,  Brenham,  Washington  connly,  says : 

A  fatal  disease  commonly  called  cholera  exists  among  fowls  here.  The  symptaoHM 
first  a  drooping  appearance  and  disposition  to  remain  on  the  roost  until  late  is  tbi 
morning ;  indiuercnce  about  food ;  tne  wings  droop  or  fall ;  great  thlnt,  aa  they  dmk 
frequently.  Sometimes  they  show  sij;ns  of  gaiies.  These  symptoms  continue  from  vn 
to  three  days,  when  death  ensues.  'When  the  disease  strikes  a  flock  it  carries  off  fiw 
50  to  80  per  cent.  This  season  one  ilock  of  seventy  had  but  seven  left.  3(f  wA 
has  used  the  foUowiug  remedies  with  apparent  success,  but  more  as  a  preventive  this 
a  cure,  viz.,  red  pepper,  su]]>hur,  alum,  copi>eras,  turpentine,  or  rosin,  with  lime-viuc 
to  drink.  I  diBsectod  one  that  died  suddenly,  and  found  the  liver  in  almost  a  state cf 
decomposition.  This  leads  me  to  the  belief  that  the  liver  is  greatly  implicated  ii 
this  disease. 

Mr.  J.  H.  Ikeleb,  MiUyilley  Columbia  county,  says : 

Heavy  losses  have  been  sustained  here  by  a  disease  known  as  cholera  among  ehiekM 
and  other  domestic  fowls.  Almost  every  farmer  and  chicken-breeder  in  the  comity  ha 
siifiered  to  the  extent  of  almost  his  entire  flock.  It  has  prevailed  here  for  the  IM 
eight  years.  On  its  first  visitation  to  my  flock  (six  years  ago)  I  lost  over  one  hniiM 
head  in  three  weeks.  When  attacked  with  the  disease  the  comb  and  gills  of  thefovl 
turn  a  pale  whitish  color,  and  it  seems  stiff  and  helpless  ;  it  refuses  to  eat,  and  itt 
excrements  are  of  a  thin,  yellow,  greenish  color.  They  generally  die  within  bom 
twelve  to  thirty-six  hours.  A  great  many  remedies  have  been  tried,  but  without  UT 
beneficial  results. 

IVIr.  E.  L.  HiGHTOWER,  Elysian  Fields,  Harrison  county,  says: 

Within  the  past  twelve  years  a  disease  has  appeared  among  our  fowls,  which  if  of  t 
very  malignant  clianicter,  and  very  fatal  in  its  results.  It  mudo  Ha  first  genenlap- 
pearanco  in  1^I()7-'H8,  and  has  prevailed  every  year  since.  It  prevails  upon  fanaitlut 
r.]>i)arcnt]y  have  no  more  local  causes  for  now  producing  this  or  any  other  diseass  thu 
t  hoy  did  years  ago,  and  before  tho  disease  made  its  appcarauce.  My  farm,  for  instaDcc 
\vn8  opened  in  Xf^'.S.  I  kept  fowls  upon  it  all  tlie  time,  and  had  no  disease  among  them 
until  18<>« — thin  y  yeai-s.  There  were  no  changed  conditions  abont  the  place  that  I  am 
awaro  of  to  ])roduce  the  disease. 

It  has  occurred  to  me  that  tho  disease  is  of  atmospheric  origin  ;  that  it  is  carried  ia 
a  wave,  like  the  epizootic  in  liorsds.  Yet  the  entire  escape  of  fowls  on  some  fuoA 
while  on  all  others  around  it  they  are  afiectcd,  rather  ovortnms  this  theory.  The  di^ 
ease  generally  makes  its  appearance  in  tho  latter  part  of  spring  and  in  esrly  siumiMt 
In  one  or  two  instances  it  has  delayed  its  appearance  to  the  latter  part  of  smnmer. 
1'he  fowls  are  generally  attacked  suddenly,  and  when  in  ap])arent  perfect  health- 
Some  go  io  roasl  at  night  in  apparently  good  health,  and  the  next  morning  are foan^ 
lying  (l(?ad  niKler  the  roost.  Willi  others  the  disease  is  more  protraoted.  They  droop: 
the  conibH  turn  palo ;  the  feathers  look  dead,  and  loosen  and  drop  fix)m  their  iKidirt; 
discharges,  sonietinuui  coj)ious  and  at  others  small  and  pale,  indicating  non-action  of 
the  liv«;r:  great  thirst,  indicating  high  fever.  Some  live  bnt  for  thiee or  fonr da^ii 
and  otlK'i-s  from  ten  to  tiftoen.  The  times  have  been  prolifio  of  so-oalled  nmediei. 
W  e  have  tried  nearly  all  we  have  heard  of,  and  baTe  firand  «^«-wl  tlw  mosfc  efltewl 
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xf  anTthing  we  have  need.    Tlie  retnlt  of  our  experimentB  with  a  tea  made  at  the 

^^Ued  oones  of  the  '*  Jamestown  weed  "  caosee  oa  to  believe  tAal  to  be  a  good  remedy, 
^hing  except  the  above  two  remediee  have  ever  seemed  to  ns  to  produce  any  good 
ct.     We  give  the  tea  as  a  drink,  and  also  moisten  the  meal  that  we  feed  to  tnem 
vribh  it.    I  mink  a  tonic  is  a  good  secondary  remedy,  such  as  pepper,  to  relieve  pros- 
tration produced  by  the  disease. 


CORRESPONDENCE  RELATING  TO  DISEASES  OF  THE  VARX- 

OUS  CLASSES  OF  DOMESTIC  ANIMALS, 

^ '  ^  ^  ^  ^ ""  ^  - 
Mr.  W.  P.  CooPEB,  Alexandria,  Calhoun  ooonty,  says: 

The  disease  affecting  horses  in  this  locality  for  the  most  part  is  simply  oolio,  eansad 
by  overwork  and  irregular  feeding.  All  horses  are  more  or  less  affected  with  hots,  but 
they  seldom  attack  until  distuiMd  by  on  accumulation  of  gases.  To  prevent  colic, 
moaerate  work,  regular  feed,  and  a  proper  amount  of  creen  food  are  necessary.  If  the 
physical  condition  of  the  horse  is  reduc^,  disease  will  surely  follow.  As  a  remedy  for 
coUc,  one  ounce  of  chloroform  to  threo  ounces  of  sweet  milk  and  one  pint  of  whisky, 
mixed  with  one  pint  of  water,  and  used  as  a  drench  at  the  mouth,  will  cure  ninety-nine 
eases  out  of  one  hundred.  As  a  remedy  for  bots,  dren<Sh  with  one  quart  of  lard-oil.  If 
not  relieved  in  thirty  minutes,  repeat  the  dose.  I  have  seen  the  hot  die  almost  imme- 
diately when  dropped  in  hog's  lard.  The  grub  breathes  through  the  pores  of  the  body, 
and  when  oUed  they  cease  to  breithe  and  (teath  ensues.  Nitric  add  will  not  kill  them, 
but  oil  wilL 

Native  cattle  here  are  subject  to  but  few  diseases,  but  imported  cattle  almost  all  die 
of  a  disease  we  call  murrain.  But  few  live  to  become  acclimated.  The  symptoms  are 
eyes  feverish  and  excited :  disposition  to  stand  in  water ;  very  thirsty :  discharges  of 
bloody  urine.  In  two  or  three  hours  the  animal  becomes  uncontrollable  and  dies  sud 
denly.  On pott-^nor tern  examination  one  portion  of  the  stomach  is  found  perfectly  dry. 
There  is  also  found  a  large  extended  gall  or  bladder  filled  with  bloody  secretions.  Li 
the  region  of  the  heart  are  found  collections  of  fluid  which  seems  to  be  an  overflow  of 
bile  mym  the  galL    The  disease  is  very  fatal.    We  have  no  remedy. 

Cholera  is  the  only  disease  which  seems  fatal  among  hogs.  When  attacked  the  hog 
becomes  stupid,  its  eyes  matter,  and  it  is  often  stiff  and  lame.  Sometimes  the  animiu 
ia  constipated  and  at  others  exactly  the  reverse.  As  a  preventive,  sulphur,  copperas, 
salt,  and  strong  wood-ashes  in  equal  parts,  mixed  in  slopej,  is  given  once  a  week.  Cab- 
bage leaves  are  regarded  as  an  excellent  food  for  sick  hogs,  and  many  believe  them  to 
be  a  cure  for  the  so-called  cholera. 

Mr.  L.  B.  Thobnton,  Tuscumbia,  Colbert  county,  says : 

Horses  here  are  subject  to  several  different  diseases,  such  as  spavin,  fistula,  blind- 
staggers,  glanders,  &.o.  The  best  remedy  for  glanders  is  to  shoot  the  animal  as  soon  as 
taken,  for  the  disease  is  incurable.  Feeding  norses  on  more  oats  and  fodder  and  less 
com  will  be  found  a  preventive  for  many  of  the  diseases  which  afiiict  them,  and  will 
also  keep  them  in  good  condition. 

Cattle  are  subject  to  murrain,  and  in  both  cases  the  disease  proves  fatal.  Qoodpas- 
tnrage  and  regular  salting  are  also  good  preventives  of  diseases  among  cattle.  Com- 
mon colic  in  horses  and  cattlo  is  generally  cured  by  carbonate  of  lime,  a  teacupftd  in 
a  pint  of  water  and  used  as  a  dreuch. 

For  hots  in  horses  I  have  found  the  best  remedy  to  be  a  strong  sage-tea,  with  mo- 
lasses. 

Hogs  are  afflicted  here  with  a  disease  called  cholera,  for  which  no  remedy  has  as  yet 
been  found.  Calomel  is  extensively  givou.  My  experience  leads  me  to  believe  that  If 
nogs  have  plenty  of  good  water,  and  ore  salted  regularly  and  given  snlphuriand  ashes 
and  a  supply  of  bituminous  coal  occasioually,  they  will  escape  many  of  the  diseases  to 
which  they  are  subject.  A  great  many  of  the  diseases  which  afflict  swino  are  caused 
by  worms  and  lice.  I  used  grease  and  tar  for  lice  and  calomel  for  worms,  with  good 
results.  Last  year,  when  the  hogs  were  dying  here  by  scores,  I  kept  mine  up  in  pens, 
with  plank  floors  a  little  elevated.  I  kept  the  pens  clean  and  used  coal-oil  and  sulphur 
''.o  destroy  the  lice.  I  kept  a  constant  supply  of  wood-ashes  and  coal  in  the  pens,  and 
during  tho  prevalence  of  the  disease  I  did  not  lose  a  hog.  They  thrived  and  fattened 
well,  and  contained  no  intestinal  worms  when  killed. 

Fowls  are  subject  to  chicken-cholera,  which  is  seldom  cured.  My  experience  is  that 
if  fowls  are  kept  in  clean,  well- ventilated  houses,  and  given  sulphur  and  lime  to  keep 
off  vermijDi,  and  are  fed  well,  tidey  will  remain  exempt  from  diseasa.    Care  and  attetv- 
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tion  to  feeding  well  are  indispensable  to  healthfulneas  in  fowls  as  well  as  allkiniit! 
farm-animals. 

Mr.  Ira  It.  Foster,  Cradsden,  Etowali  oounty,  says : 

Horses  are  afflicted  with  nmnerons  diseases,  the  most  aLarming  andfiitslof^ii 
are  "bots"  and  colic.  The  former  manifests  itself  saddenly  and  piodnoMipHi 
agony,  which  frequently  resnlts  in  the  death  of  the  anintal  in  a  few  honn,  ocf  isflwrily 
in  a  iew  minnt«s,  and  apon  a  post-mortem  examination  the  coats  of  the  sttmiidi  in 
found  partially  destroyeil  by  the  worms  or  grab.  The  symptoms  are  a  difl^oaitioB  9 
frequently  lie  down,  stretching  the  head  and  neck  on  the  gronnd.  drawing  up  thitn 
lip  and  showing  the  t^ioth  plainly,  casting  the  head  back  behind  the  fore  bgi  viu 
nose  to  the  body,  excessive  pcrspuution,  but  no  swelling  of  tho  body.  The  nmpkn 
of  colic  are  pretty  mnch  the  same,  and  the  two  diseases  are  often  confounded;  rath 
the  latter  the  body  is  almost  invariably  more  or  less  distended,  and  not  unfrequotlj 
to  an  alarming  extent.  We  have  no  reliable  remedy  for  the  bots  in  coses  where  tl» 
animal  is  violently  attacked.  The  main  hope  against  its  deadly  ravages  is  by  dmbi 
of  preventives.  The  colic  is  more  manageable,  generally  yielding  to  laige  dom  d 
carminatives  and  auti-spasmodics  and  purgatives  combined,  snch  as  clove&  peppo; 
dto.,  laudanum,  paregoric,  ether,  &.C.,  and  salts,  castor-oil,  tiupentine,  &c  A  iln^flf 
moistened  tobacco  Inserted  in  the  rectum  is  worthy  of  triaL  By  regular  feedm^ 
watering,  and  exercise  the  disease  would  be  less  frequent.  Of  hones  violently  ittt^ 
b^  bots,  r>0  per  cent,  die  in  less  than  twenty-four  honis.  Not  more  thaa  o  per  oeni 
die  of  colic. 

Distemper,  bloody  murrain.  hoUow-hom,  and  hollow-tail  are  tho  dinnnifi  wliick 
mostly  afflict  cattle.  The  first-named  manifests  itself  in  and  abont  the  head  bj  tfai 
issuance  of  feculent  and  corroding  pus  from  the  nostrils  and  eyes,  with  loos  of  app^ 
tite,  attended  with  great  lassitude  and  exhaustion.  I  have  found  meroniial  pnx|;atiTaL 
aided  by  salts,  the  most  satisfactory  remedy.  This  disease  is  not  so  mahgnanl  lod 
fatal  as  in  foimer  years.  The  murrain  is  common  and  CataL  It  is  manifested  I7 1 
discharce  of  bloody  urine,  loss  of  appetite,  constipation  of  the  bowels^  fever  and  tkoR, 
lassitude,  and  a  general  drawins  up  of  the  body.  No  favorable  remedy  has  beeapK- 
sented.  Cooling  cathartics  combined  with  diuretics  and  diaphoretics  have  beeo  Qied 
with  partial  good  results.  At  least  7iO  per  cent,  die  when  violently  attacked,  andgn 
erally  within  one  or  two  days.  Hollow-horn  is  common,  though  not  neceassrily  finl 
It  shows  itself  in  cold  horns  and  limguid  looks,  loss  of  appetite,  indlspositioo  to  non 
about,  seeming  great  shrinkage  in  size  of  body.  If  neglected,  the  j^nima^  will  diefion 
exhaustion  in  six  or  eight  days.  The  disease  Kcoierally  gives  way  after  tHning  witb  1 
large  gimlet  into  the  center  of  the  horn  (which  is  usually  found  hollow)  andugectiag 
vinegar,  table  salt,  and  black  pepper  daily  for  several  days ;  also  bathing  the  hon 
near  the  head  with  spirits  of  turpentine.  The  hoUow-tau  is  easily  detected  >y  Dt' 
nipulating  the  tail  from  root  to  tij).  A  ^rtion  of  tho  bone  will  be  fomid  dettioyedl^ 
absorption,  say  from  three  to  ten  mches  in  length,  Bfake  an  incision  to  the  centtf  « 
the  tail  where  the  bone  is  missing,  and  insert  a  liberal  quantity  of  black  psppv  vA 
salt.    Then  close  up  this  orifice  and  bandage  well,  and  the  ftiiitnf^i  will  sooo  rootv. 

Cholera  is  the  main  disease  afflicting  hogs.  It  is  common  and  emphatieaOy  fii4 
often  killing  by  the  hundreds  within  a  few  days.  On  its  first  appearance  it  geoenUy 
selects  the  best  and  fattest  hogs  for  its  victims.  Although  manv  remedies  have  ben 
tried,  and  some  with  apparent  success,  none  seem  to  be  at  all  reliable.  A  suxe  rsnMdr 
would  save  millions  of  dollars  annually.  A  remedy  for  this  disease  we  need  above  ill 
others.  If  found,  the  farmers  could  and  would  advance  in  prosperity  by  EaisingbMi 
for  market  as  well  as  for  home  consumption.  If  your  department  can  give  to  t& 
country  that  remedy,  you  will  have  done  a  great  work— one  so  great^  indeed^  tliftt  itt 
merits  and  bounds  cannot  bo  measured. 

Sheep,  when  in  large  flocks  and  closely  penned,  die  by  tho  hundreds  of  the  vaiiooi 
diseases  which  afflict  this  class  of  animals.  Small  flocks  in  open  and  broad  paitniN 
thrive,  and  would  be  remunerative  if  it  were  not  for  the  lean  and  hungxy  dogs.  1^ 
rearing  of  sheep  is  sadly  neglected  at  the  South. 

The  cholera  among  chickens  is  most  insidious,  and  its  causes  less  understood,  ind  it 
perhaps  proves  more  fatal  than  all  other  diseases  combined.  A  great  many  die  witb 
^apes.  This  diseji^e  is  caused  by  nits  and  mites,  which  is  the  result  of  nnoleanly  tt^ 
improperly  yontihitcd  quarters.  A  great  manv  remedies  have  been  tried.  A  veiT 
simple  one  is  tu  rub  the  fowl  with  kerosene  oil,  and  put  one  or  two  drops  down  io 
throat.  This  will  gtmerally  destroy  the  vermin.  The  better  plan  is  to  iceep  ektt 
houses,  as  prevontion  will  be  found  worth  a  i>ound  of  cure.  This  is  applieabk  to  tQ 
classes  of  farm-aninuils. 

JVIr.  W.  J.  EuBANic,  Birminghani,  Jefferson  conntyi  says: 

There  have  been  no  diseases  prevalent  here  among  horses  since  the  epixootic iBih- 
enza,  which  is  still  fresh  in  tlio  niiuds  of  the  people  of  the  whole  oonntry.  They  ootf- 
sionally  die  with  colic,  inflammation  of  tho  lunss,  infianunation  of  the  boweli,  Ac>: 
but  as  there  are  no  veterinary  surgeons  here,  little  is  known  of  the  causes  of  tbmdi^ 
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eases.  Cattle  occaaionally  clio  without  murrain.  Goats  are  almost  free  from  disease. 
Occasionally  nnmbers  of  a  flock  will  die  with  a  malady  little  known  here.  They  are 
generally  attacked  with  a  fit.  When  apparently  healthy  they  will  sometimes  l>egin 
tnming  around,  which  they  will  continue  until  tired  out^  and  then  fall  down.  They 
may  get  up  soon  and  stagger  about  a  day  or  two  and  die.  Sometimes  they  will  lie 
around  three  or  four  days,  apparently  unable  to  get  on  ttevt  feet.  Now  and  then  one 
will  recover  without  treatment. 

Hogs  are  afflicted  with  cholera  and  quinsy.  In  the  dry  weather,  during  summer  and 
&11,  when  they  are  obliged  to  lie  in  dust,  pigs  and  young  hoes  are  frequently  attacked 
with  a  disease  that  has  only  been  known  here  some  three  or  tour  years.  Little  pimples 
make  their  appearance  on  the  body  similar  to  small-pox  sores.  The  skin  imder  the 
body  and  Inner  part  of  the  legs  reddens,  the  nostrils  swell,  and  the  patient  dies  within 
from  three  to  ten  days.  I  could  learn  nothing  from  a  post-mortem  examination.  The 
Inngs  and  intestines  appeared  naturaL  The  disease  is  confined  solely  to  pigs  and  young 
hogs. 

Poultry  sometimes  have  cholera  and  roup.  The  former  I  know  nothing  of,  but  the 
latter  frequently  occurs  in  cool,  damp  weather  in  spriujz.  The  head  swells,  the  nos- 
trils and  eyes  inflame,  and  discharge  a  viscid  mucus.  'The  nostrils  should  be  syringed 
with  a  solution  of  carbolic  acid  or  nitrate  of  silver,  and  sulphur  given  internally  in 
feed.  Where  stock  are  well  cored  for  and  supplied  with  a  variety  of  food  and  plenty 
of  salt,  they  rarely  ever  suffer  from  any  disease. 

ARKANSAS. 

Mr.  J.  M.  Pettigbbw,  Oharleston,  Frankliu  coonty,  says: 

There  are  but  two  diseases  that  prevail  fatally  to  any  very  considerable  extent 
among  domestic  animals  in  this  county,  to-wit,  the  hog  and  chicken  cholera,  lu 
this  locality  the  hog-ncholera  seems  to  embrace  several  diseases ;  and  its  diagnosis  is 
various.  In  some  instances  the  hogs  have  a  slow  and  continuous  fever;  they  become 
sluggish  and  seem  loath  to  move  ^  the  hair  becomes  of  a  reddish  color ;  they  have  no 
appetite.  In  this  drooping  condition  they  gradually  grow  weaker  and  weaker  until 
thev  die,  but  few  recovering.  In  some  cases  the  first  symptom  is  stiffiiess  in  the  limbs 
and  Joints  of  the  hogs ;  thev  move  as  if  they  were  severely  foimdered.  Soon  the  skin 
becomes  ulcerated  over  the  body,  and  about  the  Joints  ana  nose  boils  will  break  out, 
emitting  an  ofiensive  purulent  matter.  Fever  accompanies  these  Symptoms.  This 
type  of  the  disease  is  very  fatal.    What  few  hogs  recover  shed  off  most  of  the  hair. 

In  other  instances  the  luuj^s  and  throat  seem  to  be  the  seat  of  the  disease.  The 
throat  and  chest  become  swouen  and  the  animal  is  afflicted  with  a  cou^h  and  difficulty 
in  breathing.  These  symptoms  are  attended  with  fever,  and  prove  iatal  in  a  great 
mojoritv  of  cases. 

The  foregoing  ore  the  prevailing  tyi>eB  of  the  disease  known  here  as  bog-cholera. 
By  whatever  t  vpe  of  the  disease  the  hogs  are  attacked  the  same  type  prevails  through- 
out the  entire  nerd. 

No  certain  remedy  has  been  found.  Copperas  and  blue  vitriol  ore  the  most  success- 
ftd  remedies  used  here.  They  are  more  valuable  as  a  preventive,  however,  than  as  a 
cure.  After  the  hoes  have  been  attacked  no  remedy  has  been  found  to  cure  any  con- 
siderable number  of  them.  A  variety  of  food  seems  among  the  best  of  the  preventives. 
During  the  past  summer  and  fall  I  fed  my  hogs  copiously  on  peaches  and  apples  as 
they  fell  from  the  trees,  and  they  have  been  entirely  exempt  from  cholera  and  other 
diseases,  while  my  neighbors'  hogs  not  so  fed  have  died  at  a  fearful  rate.  Suds  from 
common  Ive-soap,  usccffor  washing  purposes,  have  proved  very  beneficial  in  keeping 
hogs  in  a  nealthy  condition. 

The  cholera  has  killed  quite  a  large  per  cent,  of  the  hogs  in  this  county  during  the 
post  summer  and  fall,  and  in  some  neighborhoods  it  is  still  prevailing. 

Chicken-cholera  has  also  extensively  prevailed  in  this  county,  and  has  been  quite 
fatal.  The  8ym])toms  of  attack  are  drowsiness,  the  gills  and  comb  become  of  a  purple 
color,  and  the  evacuations  are  white  and  watery.  The  liver  becomes  wonderfully 
enlarged  and  of  a  paler  color  than  the  liver  of  a  healthy  fowl.  In  most  instances  the 
fowl  becomes  exceedingly  fat.  Here  the  disease  prevails  among  chickens,  turkeys, 
and  guineas.  The  most  successful  treatment  for  the  malady  is  mercury  in  some  form. 
I  have  known  that  treatment  in  some  instances  to  prove  very  successful.  The  most 
successful  preventives  are  cleanliness  of  the  hennery,  the  sprinkling  of  lime  over  the 
floor,  and  the  washing  of  the  walls  with  lime-water.  They  should  have  pure  water 
to  drink,  in  which  copperas  should  occasionally  be  put.  Wild  turkeys,  even  when 
domesticated,  seem  exempt  from  the  disease. 

Mr.  William  F.  Watkins,  La  Crosse,  Izard  county,  says: 

There  never  has  been  any  scientific  investigation  in  this  county  into  the  diseases  ox 
animals  or  fowls,  and  all  the  remedies  used  have  been  entirely  empiricaL  I  am  not  aware 
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of  any  epidemic  ever  prevailiug  here  among  either  horses  or  sheen.  ^  Our  grearenlvH 
are  in  ho^s,  which  for  many  years  have  l^en  (in  difl'ereiit  localitieB  and  at  <liAMi 
timoH)  Hiibjftet  to  gn^at  fatality.  The  disease  or  diaenses  arc  coniiued  to  do  panienls 
si'asou  of  the  year,  but  rage  only  in  certain  localities  at  the  saoie  time.  Ooe  locihif 
of  even  a  few 'mi  lea  in  extent  may  suffer  one  season  and  be  eDtirely  exempt  the  Etc 
while  a  n(Mghl»oriiig  locality  is  sufl'ering.  In  a  moantain  district  in  the  •4ioi]li^ 
coimty  of  Stone,  last  summer,  nearly  all  the  hogs  died.  One  farmer^  by  way  of  expe- 
ment,  gave  his  hogs  strychnia,  both  as  a  remcnly  and  as  a  preveutiTe,  aad  kit  biti 
small  ]HT  cent,  of  them.  Chickens  and  turkeys  are  attacked  locally,  Just  as  hon,  ta 
not  in  the  same  districts  at  the  same  time  that  liogs  are.  I  have  known  oskBUgini 
to  fowls  as  a  i-emwly  with  very  satisfactory  results. 

There  has  been  a  disease  called  the  black-tougne  among  cattle  in  this  coonty,  vhit^ 
has  only  appeared  at  intervals  of  several  years,  and  always  in  the  heat  of  siUBBMr.  It 
extends  over  the  whole  countr}-,  attacks  only  a  small  i>er  cent,  of  cattle,  but  kiQiSO 
per  cent,  of  those  attacked.  It  is  more  general  and  fatal  to  the  wild  deer  than  to  cil 
tie.    It  has  not  appeared  for  some  years  past*. 

Mr.  W.  B.  Flippen,  Yellville,  Marion  county,  says : 

Oar  hoises  are  afflicted  with  no  other  diseases  than  distemper  and  blind'6tagscA 
Farmers  attribute  the  latter  to  feeding  new  ground  com  or  late  com,  which  iigcs* 
erally  worm-eaten.  Others  attribute  it  to  the  hoffMS  eating  nnaonnd  com  and  vora- 
dust.    I  know  of  no  certain  remedy. 

Cattle  are  occasionally  affected  with  murrain,  and  what  is  here  called  black-tongne. 
The  tongue  becomes  red  and  raw  on  the  upper  side,  and  if  not  attended  to  promptlj. 
turns  brown  or  black  on  top,  cracks  open,  and  becomes  so  soro  that  the  animal  c&nnot 
feed,  and  in  a  short  time  will  die.  Tins  disease  prevails  only  at  intervals.  It  ii  flaalr 
cured  by  washing  the  tongue  two  or  three  times  with  a  solution  of  salt  and  corocni 
I  suppose  the  c<»pperas  alone  would  effect  a  cure,  as  those  herds  are  never  uucted 
with  it  where  copi)eras  is  mixed  with  their  salt  in  the  summer  and  fall  months. 

Cattle  are  also  occasionally  affected  with  what  is  here  called  Texas  fever,  but  it  is 
not  incident  to  this  locality,  and  prevails  only  along  the  line  or  ronte  where  droreirf 
cattle  from  Texas  have  passed.    The  disease  is  veiy  fatal,  and  I  know  of  noreoMdy. 

I  have  obser\'ed  in  this  locality,  twice  within  a  period  of  forty  years,  a  diaeiae  called 
''mad  itch."  I  have  never  knoT^^  a  case  cured.  At  first  the  animal  appean  feTefisb 
and  not  inclined  to  feed.  ][n  a  day  or  two  the  eyes  assume  a  reddish  color,  and  tlte 
jaws,  or  skin  on  the  sides  of  the  Jaws,  become  much  swollen.  When  opened  with  i 
imife  yellow  water  drops  out  freely.  The  animal  commences  rabbing  the  ndM  d 
its  ^aws  against  a  tree,  or  anything  it  can  get  access  to,  and  will  continne  tonb 
until  both  sides  of  the  head  are  raw.  In  two  or  tliree  days  death  ensues.  Befin  it 
dies  it  becomes  to  all  appearances  perfectly  mad  and  fUrioos,  but  continues  to  nbiti 
jaws  until  death  relieves  it  of  its  suff'erings. 

Mr.  R.  H.  Lee,  Duvall's  Bluff,  Prairie  county,  says: 

The  principal  diseases  affect  ing  cattle  in  this  county  are  known  as  diy  and  bkodf 
murrain.  Dry  muiTaiu,  which  is  supposed  to  l>e  causcil  by  insufficient  supply ofinter 
is  cured  by  large  doses  of  calomel.  There  are  many  other  remedies  for  it.  WehftTi 
no  successful  remedy  for  bloo<ly  murrain^  and  very  few  animals  attacked  by  it  n- 
cover, 

Ilorses  are  seldom  aff*ected  with  diseases,  but  last  summer  a  neighbor  lost  five  hesd 
with  a  malady  previously  unknoT\ii  hei-e.  The  animals  were  taken  with  a  limpingin 
the  fore-legs,  but  recovcre<l  fi-om  this  in  a  few  hours,  when  a  high  fever  set  in.  The 
horses  did  not  lose  their  appetites,  but  took  fce<l  liberally.  Every  cose,  and  thers  ir«i« 
a  good  many  in  the  iioigliborhood,  proved  fatal  within  from  three  to  five  days.  lUny 
different  prescriptions  were  given,  but  they  all  tailed  to  give  rcliefl  The  animals  did 
not  aj)pear  to  bo  nmch  distressed  at  any  time.  They  generally  died  very  suddenly 
and  without  a  struggle. 

Fowls  have  what  is  called  chicken-cholera,  h  disease  which  is  almost  invariablT 
fatal.  The  liver  is  gcTierally  found  to  1k)  very  much  enlar;scd.  I  have  tried  oaloinu, 
quinine,  rhubarb,  cayenne  iH>pper,  coppei*as,  sulphur,  and  mdeed  almost  sveiythiDf 
else,  without  success. 

COLORADO. 

Mr.  William  T.  Holt,  Coloratlo  Springs,  El  Paso  coontyy  says: 

As  to  diseases  of  domestic  animals  in  this  State,  I  reply  briefly  that  cattle  here  tre 
pretty  uuifonnly  healthy.  Out  of  a  herd  of  over  four  thousand,  owned  by  myself  I 
navo  not  lost  half  a  dozen  lu-ad  fnjin  sickness  in  the  past  four  years. 

There  is,  however,  a  poisonous  plant  pniwing  hero,  ond  fast  extending  over  the  best 
^ck-grazing  portions  of  the  Stat<s  which  kills  annually  a  good  many  hones,  md 
;liraatens  to  put  an  end  to  the  breeding  of  hones  here  at  no  dvtant  day,  unlsM  warn 
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efficient  antidote  be  speedily  found.  Already  there  are  large  areas  of  what  was  a  few 
years  ago  the  best  grazing  portions  of  the  State  (in  the  counties  of  £1  Paso,  Bent,  and 
Elbert)  where  it  is  now  unsafe  to  turn  out  a  horse  or  mule  at  any  season  of  the  year. 
and  almost  sure  death  to  the  animal  to  do  so  in  winter  when  the  grasses  are  brown  anu 
dry  and  this  poisonous  weed  brilliantly  green  in  color  and  full  of  juioe.  It  is  known 
here  among  ranchmen  as  the  '^  loco  weed/'  so  named.  I  think,  because  its  first  effect 
when  eaten  is  to  make  the  animal  crazy.  Thonsanos  of  dollars'  worth  of  horses  are 
mined  every  year  in  tins  State  from  the  effiscts  of  this  poisonous  plant.  It  has  not^  so 
far,  killed  many  cattle,  for  the  reason  that,  owing  to  the  vast  numbers  of  this  class  of 
animals,  it  is  rarely  that  any  one  of  the  number  gets  sufficient  to  kill  him,  and  being 
api>arently  less  susceptible  to  its  i)eculiar  influence  than  horses.  It  has  been  observed 
that  the  more  valuable  a  horse  is.  i.  e.,  the  more  highly  organized,  the  less  'Uoco"  it 
takes  to  intoxicate  and  ilually  kill  him.  No  antidote  has  yet  been  discorered,  and 
if  you  can  set  on  foot  an  investigation  which  wiU  result  in  determining  a  sure  cure 
for  a  **  locoed ''  horse,  yon  will  confer  a  great  benefit  upon  the  stock-growmg  interests 
of  this  community.  While  this  weed  has  not  yet  spread  abundtuiuy  enough  to  kill 
many  cattle,  it  is  believed  to  be  only  a  question  of  time  when  it  will  do  so,  if  not  checked. 
The  use  of  horses  being  indispensable  to  cattle-raising  on  the  plains,  this  noxious  weed 
indirectly  imposes  a  hca^^  loss  upon  the  cattle-grower.  It  also  affects  our  rams,  some- 
times killing  them  outright,  but  oftener  rendering  them  emaciated^  crazy,  and  useless, 
but  this  far  less  fi^qnentiy  than  in  the  case  of  horses. 

The  only  diseases  to  which  sheep  are  liable  here  are  scab  and ''  sore  mouth,"  this  last. 
BO  far  as  I  know,  affecting  only  lambs  before  weaning.  Out  of  a  flock  of  ten  thousana 
sheep,  owned  by  myself,  these  are  the  only  diseases  I  have  had  to  contend  with,  and  I 
have  found  both  easily  curable.  The  cause  of  the  sore  mouth  is  not  known  here.  It 
is  not  a  general  but  rather  a  local  and  rare  disease,  and  never  fatal  if  properly  treated. 
I  have  never  seen  it  until  this  summer,  when  some  1,200  of  my  liumbs  had  it*  The  lips 
are  first  covered  with  **  chaps/'  followed  by  pustules  which  grow  thick  scabs.  These 
extend  gradually  over  the  tliin  skin  about  the  month  and  into  the  nose,  making  the 
face  extremely  sore  and  feverish,  and  prevent  the  lambs  from  nursing  well  or  grazing. 
I  had  the  pustules  and  the  scabs  scraped  off  dean  and  a  solution  of  carbollo  acid  ap- 
plied with  a  bmsh,  which  effectually  cured  it. 

FLOBIDA. 

Dr.  John  M.  McOehee,  Milton^  Santa  Bosa  county,  says: 

I  know  of  no  diseases  affecting  horses  in  this  section  which  do  not  prevail  in  other 
localities  fenerall^,  and  I  will  only  mention  some  remedies  which  are  new,  so  far  as  I 
know,  and  some  circumstances  connected  with  those  diseases  not  generally  noticed. 
The  ^eateet  fatality  seems  to  result  fixmi  colic,  and  a  new  remedy,  which  has  been 
used  in  this  section  of  the  South  when  aU  other  remedies  have  failed,  has  been  to  per- 
forate the  walls  of  the  aMominal  cavity  at  a  point  Just  half  way  between  the  promi- 
nence made  by  the  hip-bone  and  the  ribs.  This  remedy,  however,  has  been  recom- 
mended by  some  modem  works  on  farriery.  While  on  this  subject  I  wQl  here  mention 
that  before  the  war.  on  some  large  cotton  plantations,  I  noticea  that  nearly  all  of  the 
mules  and  horses  wuich  died  of  colic  died  on  Monday,  a  very  few  on  Tuesday,  and  a 
still  less  number  on  other  days  of  the  week.  These  facts  I  think  point  clearly  to  a 
cause  and  a  remedy.  The  animals  being  worked  all  the  week  in  warm  weather,  their 
•xercise  brings  about  a  certain  degree  of  digestion  and  appetite.  For  lack  of  exercise 
on  Sunday  their  digestion  is  weakened,  and  in  most  instances  colic  is  the  result  on 
Monday.  It  is  plain  that  the  remedy  for  this  is  to  reduce  the  feed  on  Saturday  night 
and  Sunday. 

The  next  most  fatal  and  common  disease  affecting  horses  in  this  section  is  that  known 
here  as  "  blind-staggers."  It  is  first  discovered  by  some  foolish  or  unaccountable  act 
of  the  animal,  and  as  it  advances  the  intelligence  and  control  of  the  muscular  functions 
become  more  clearly  affected,  until  the  animal  seems  to  be  frenzied.  Death  generally 
ensues  within  firom  twenty-four  to  sixty  hours.  Examination  of  the  brain  shows 
extensive  inflanmiation  and  serons  effdsion.  The  only  remedies  in  this  disease  inpopular 
use,  which  are  rorie<l  on,  seem  to  be  licrculean  and  to  some  extent  empirical.  The  first 
remedy  which  I  will  mention  is  to  bleed  profusely  on  the  discovery  of  the  first  symp- 
toms of  the  disease,  and  then  give  a  dose  of  spirits  of  camphor,  spirits  of  turpentine, 
and  tincture  of  asafetida,  and  whiskv.  All  of  this  seems  very  contradictorj-,  but  it 
is  confidently  relied  on  by  many  who  "have  witnessed  its  effects.  I  saw  it  tried  once 
in  an  advance*!  stage  of  the  disease — too  late  for  any  remedy  to  do  any  good — but  in 
two  or  three  minutes  xwrspiration  poured  out  fipom  every  pore.  I  think  if  there  is  any 
goo<l  in  this  dose  it  is  owing  to  the  almost  caustic  and  aestructive  effect  of  turpentine 
on  the  flesh  of  the  brute  creation.  I  know  that  bleeding  alone  will  not  arrest  the  dis- 
ease. The  other  remedy  is  to  take  two  switches,  sharpen  and  introduce  them  through 
the  nostrils  in  the  region  of  the  hnin^  then  £^vs  them  a  thrust  and  pull  them  oat; 


504  BEPORT   OF   THE   COMinSSIONEB    OF    AGRICULTURE. 

wlien  the  blood  is  said  to  flow  froel  j,  and  if  used  in  time  the  horse  recoTcra.  I  haai 
one  man  say  that  ho  ouco  tried  the  remedy,  and  the  hoise  foil  as  dead  as  if  bu  Univ 
had  been  shot  through  with  a  ball.  The  preventiTes  are  simple  and  sure.  They  an 
iliiiply  sound  food.  1  know  that  damaged  grain  will  prodace  it,  even  if  the  damaj^ek 
to  Blight  as  not  to  be  readily  discovered,  as  ncw-grouud  corn  often  is,  or  shipprd  con. 
slightly  heated  firom  incipient  fermentation,  or  late  com  affected  with  snint.  llj 
experience  on  these  points  is  full.  In  183(3  I  lived  in  Montgomei^  County,  Alabam  I 
The  com  and  eotton  crop  that  year  was  a  failure.  Most  persons  got  their  com  fh» 
New  Orleans,  which  had  been  shipped  dovm  the  Mississippi  River  in  flat-boats.  Tbe 
com  generally  looke<l  well,  and  when  planted  came  up,  but  mach  of  it  was  doioiMi! 
and  great  numbers  of  horses  died  of  **  staggers."  I  was  a  boy  then,  and  I  heard  i\ 
attributed  to  the  shippe<l  com ;  and  I  have  never  kmmm  a  case  of  "  staggers"  which  I 
could  not  trace  to  some  of  the  above-mentioned  causes.  A  few  years  ago  I  sold  wdw 
com  to  two  log-men  for  the  use  of  their  oxen.  They  had  one  horse  each,  and  both 
were  valuable  anmials.  I  lenow  the  com  had  been  heated,  and  in  the  most  argent 
manner  cautioned  them  against  giving  it  to  their  horses.  But  they  fed  their  animali 
with  it,  and  both  horses  died  of  '*  staggers.''  Some  pastores  at  certain  times  are  Biidto 
produce  the  disease.  In  such  oases  it  would  seem  that  it  is  cansed  by  a  web  on  thi 
grass. 

The  following  remarks  on  the  treatment  of  horses  will  perhaps  be  newtomAiiy: 
A.bout  twenty-three  ycais  ago  I  hod  a  horse  very  badly  foundered.  I  tried  ?arioai 
remedies  of  empirics,  but  my  horse  grew  worse.  After  witnessing  his  stififoringt  fiv 
several  days  I  resolved  to  Imow  what  the  founder  was  (havin^^  a  contempt  for  nch 
works  on  farriery  as  I  had  then  seen^.  I  prepared  to  out  into  and  lay  off  the  whde 
of  the  thin  covorin;^  of  the  bottom  or  the  foot.  Setting  mv  knife  obliquely  to  avoid 
puncturing  the  capillaries  as  much  as  possible,  I  introduced  it  at  a  point  between  the 
frog  of  the  foot  and  the  toe.  As  soon  as  I  punctured  the  thin  homy  covering  a  mrmu* 
looking  fluid  was  emitted.  I  extended  the  incision  £[ir  enough  to  examine  uie  inte^ 
ment  underneath  this  covering.  I  discovered  the  maooua  covering  of  the  capillmM 
entirely  separated  .from  the  homy  portion  of  the  foot.  The  vascnlar  portion  of  the  fiNi 
was  highly  inflamed  and  as  sensitive  as  an  exposed  nerve.  I  then  cat  into  the  oths 
foot  and  lot  out  this  serum.  It  seemed  to  me  to  be  amdogons  to  an  ordinaiy  blista 
on  the  skin,  where  the  cuticle  is  lifted  up  and  leaves  the  mucous  coat  or  serniD  inter 
vening.  Tliis  serum  showed  no  disposition  to  harden  on  exposnre  to  the  air  sod  itop 
np  the  oriflce,  but  continued  to  be  as  limpid  as  oil  of  turpentine.  He  was  a  long  time 
recovering,  but  when  he  did  recover  the  cure  was  rodicaL  The  foot  was  not  tbe 
least  aflectod.  After  he  passed  out  of  my  possession  I  continued  to  inquire  after  hie 
welfare.  He  never  foundered  again  or  complained  of  his  foot.  Had  this  lymph  re- 
mained in  the  foot  it  would  have  formed  afringous  substance,  which  woold  eventniUy 
have  produced  what  is  known  as  chronio  founder.  This  operation  shoold  never  be 
performed  until  several  days  after  the  founder  is  known  to  have  caused  this  effmioii. 
The  incision  should  not  be  large,  and  should  be  made  ver^  oblique  in  order  to  cover 
the  integument.  After  the  inflammation  had  entirely  subsided  the  exposed  ports  were 
very  tender,  and  I  had  thin,  solid  shoes  put  on,  which  covered  the  entire  bottom  of  hii 
feet,  and  he  traveled  without  any  difl3culty. 

1  have  had  siweral  horses  foundered  since,  and  I  never  found  any  difficulty  in  coring 
thoiu  in  twenty-four  hours  by  fastening  around  their  ankles  cloth  or  rags  and  poaring 
wuruL  water  on  the  bandages.  I  have  generally  carried  it  so  fiur  as  to  prodace  blis- 
tering of  the  ankles,  whichlias  sometimes  been  slow  in  curing  np.  This  remedy  shoold 
be  uj>p1i(Hl  as  soon  as  the  founder  is  discovered,  and  before  the  formation  of  the  Berooe 
dihchargo.  In  no  case  should  the  horse  l>o  used  for  several  days.  I  believe  that  cil  of 
rur])ont  ino  ^vould  answer  the  desired  end  if  used  on  the  ankle  aifter  several  honn'  oie 
of  tlio  wann  bath,  applying  after  the  hair  is  wiped  dry. 

1  haw  observed  in  horses  a  very  marked  tendency  to  metastasis  when  diseased.  Thii 
peculiarity  may  account  for  their  susceptibility  to  the  action  of  counter-irritants. 

All  other  agricultnral  interests  sink  into  littleness  when  compared  with  cattle-raie- 
ing.  In  the  Gulf  and  South  Atlantic  coast  it  is  blended  with  otir  hygiene  ondciril- 
z^tiou,  and  yet  it  is  hard  to  find  an  example  of  any  interest  so  much  neglected. 

That  you  may  be  enabled  to  form  a  correct  opinion  of  the  losses  of  the  cattle  intereit 
in  tliis  section,  1  will  give  you  the  system  of  stock-raising  here.  About  the  Iflt  of 
Febniary  eat'h  year  much  oi  the  graKs-rauge  is  burned  off,  and  all  the  young  and  ten- 
der Hhriibs  which  grew  np  the  previous  summer  are  killed  by  the  fi^.  The  wire-gntt 
lii>ir  Htarts  to  grow  and  puts  forth  large  bunches  of  young,  tender,  and  quite  nutritiooi 
grow  til.  This  burning  is  done  only  in  small  spots  of  a  few  miles  square.  Tlie  cattle 
soun  find  it  out  and  gather  on  *^  the  bum."  This  burning  is  done  to  draw  the  caitlo 
fi-oni  tlH)  low  lands,  for  at  this  season  they  are  very  poor  and  weak,  and  hardly  able  to 
get  out  of  the  HmallcHt  bog.  The  weather  is  generally  such  that,  it  there  is  much  raio, 
the  cuttle  catch  eold  if  they  lie  down  at  night.  Many  become  stiff  and  lame,  and  Gome 
are  never  again  able  to  rise  to  their  feet.  If  they  are  lifted  up  they  are  so  ftr  ex- 
hausted that  they  rarely  recover.    The  remainder  of  the  loM  b  in  boggy  Iwmr*^ 
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where  the  cattle  reach  after  a  little  green  switch-cane.  These  loeses  frequently  amount 
to  bO  per  cent,  of  the  breeding  cows  and  a  much  smaller  per  cent,  of  the  drv  cattle ; 
bnt  as  the  heifers  are  rarely  ever  sold  or  killed  for  beef,  the  stock  is  thus  replenished. 
If,  from  accident  or  otherwise,  fires  get  started  and  tne  woods  are  burned  while  the 
weather  is  too  cold  for  the  grass  to  now  fast,  many  cows  gather  on  **  the  bum ''  and 
perish  while  nibbline  at  the  short  nerbage.  This  short  grass  is  very  weakening  to 
them,  as  it  inclines  tnem  to  scours. 

The  general  burning  of  the  woods  is  about  the  last  of  February.  The  weather 
at  this  time  is  usually  wann  and  the  grass  shoots  up  rapidly.  The  cattle  recover 
very  rapidly,  thoueh  for  a  few  days  t£ey  suffer  much  worn  hunger,  as  the  whole 
country  is  a  charred  waste. 

About  the  1st  of  April  the  cattle-owners  appoint  a  time  and  place  of  meeting  to  make 
a  ''  driye.''  All  the  cattle  at  pens  are  collected  and  the  owners  separate  them.  After 
they  are  separated,  the  larce  stock^wners  drive  fifty  or  one  hundred  five  or  six  miles 
away  from  any  other  large  oody  of  stock  and  give  them  into  the  care  of  stock-minders, 
who  have  pens  built  for  the  separation  of  the  cows  and  calves,  and  whose  compensa- 
tion for  this  service  is  the  milk  from  twenty  to  fifty  oows  and  the  manure  from  twice 
or  three  times  as  many  dr^  cattle.  The  oows  average  about  one  quaft  of  milk  per  day. 
Since  the  partial  destruction  of  the  range  the  cows  have  calves  but  once  in  two  years. 
Very  little  milk  is  taken  from  what  are  called  the  calf  oows,  the  most  of  it  being  taken 
from  the  yearlings.  All  the  cattle  are  supposed  to  be  penned  every  night,  and  from 
one  to  three  acres  of  ground  is  what  is  called  "  trod.''  On  this  "  trod''  land  the  stock- 
men plant  com  and  sweet-potatoes.  Some  plant  a  smaU  patch  of  sugar-cane.  About 
the  last  of  July  or  the  first  of  August  the  calves  are  all  marked  and  branded,  and  the 
whole  herd  is  turned  loose  to  hunt  the  wild  oats  on  the  unbumed  spots  of  the  early 
springy.  They  have  free  range  to  gain  all  the  strength  they  can  to  take  them  through 
the  winter.  JBeef  so  raised  is  not  good.  It  has  but  little  flavor,  and  persons  who  are 
able  to  buy  good  Texas  or  Western  beef  will  not  buy  it  if  they  can  get  the  better. 
Some  few  steers  eight  years  old  or  more  make  very  fine  beef  late  in  the  falL 

Sheep  in  this  section,  like  cattle,  suffer  from  few  diseases  except  such  as  are  brought 
on  from  neglect.  The  scab  is  a  common  disease  among  them,  and  so  far  as  I  know  but 
few  attempts  are  made  to  cure  it.  It  is  also  a  very  common  disease  among  goats. 
Sheep  likewise  suffer  from  rot.  I  have  recently  tested  tobacco  as  a  remedy  for  this 
disease.  Sheep  eat  it  very  readily  when  it  is  mixed  with  their  food,  and  soon  become 
fond  of  it.  If  properly  used,  I  thmk  it  will  effect  a  cure.  The  range  for  sheep  is  much 
better  than  it  is  for  cattle,  and  they  generally  keep  in  good  order  most  of  the  year. 

I  have  had  a  great  deal  of  observation,  but  little  experience,  with  the  diseases  of 
hogs.  Dnring  the  war  a  good  many  hogs  died  of  cholera,  for  which  there  was  no 
remedy.  Copperas  was  used  as  a  preventive  with  some  success.  Preventives  I  believ* 
to  be  the  only  safe  iK)licy. 

ILLINOIS. 

Mr.  John  W.  Eoss,  Pittas  Hill,  PrankKn  county,  says : 

Horses  in  this  locality  are  occasionally  affected  with  epizootic  diseases.  The  malady 
comes  on  without  any  apparent  warning.  The  symptoms  are  generally  about  as  fol- 
lows :  Glands  of  the  throat  swollen  ana  distended,  and  limbs  and  feet  swollen ;  con- 
tagious eruptive  fever,  with  inability  to  eat  or  drink ;  morbid  secretion  of  saliva,  and 
decided  constipation.  In  fatal  cases  the  disease  runs  its  course  in  from  ten  to  fif- 
te«n  days.  Hygienic  measures  are  about  the  only  remedies  resorted  to.  Warm 
poultices  may  with  benefit  be  applied  to  the  throat,  and  the  bowels  regulated  with 
salts  or  sulphur. 

The  disease  most  prevalent  among  cattle  is  murrain.  It  is  characterized  by  small 
vesicles  in  the  mouth,  on  lixw,  gnms,  and  tongue,  with  driveUngs  of  saliva,  often  caus- 
ing inability  to  eat  or  drink.  These  symptoms  are  accompanied  with  fever,  swelling 
of  the  udder,  and  lameness.  In  fatal  coses  the  animal  generally  becomes  unmanage- 
able, disregards  the  commands  of  the  groom,  breaks  away  and  runs  over  the  neighbor- 
hooa  perfectly  frantic  and  furious.  The  disease  runs  its  course  within  from  tln«e  to 
ten  days.  Where  animals  are  affected  with  this  disease  the  bowels  should  be  regulated 
by  mUd  laxatives,  and  they  should  have  comfortable  lodgings,  with  soft,  digestible 
food.  As  an  application  for  the  mouth  and  laiynx,  a  mild  astringent  solution  of  half 
an  ounce  of  alum,  oxide  of  zinc,  or  sugar  of  lead  to  a  quart  of  tepid  water  will  be 
found  beneficial. 

The  most  formidable  and  by  far  the  most  destructive  disease  of  all  is  hog-cholera 
It  often  devastates  the  whole  country  of  large  numbers  of  swine.  It  occurs  at  any 
season  of  the  year,  but  is  i^enerally  the  most  prevalent  in  spring.  The  symptoms  are 
a  stiffuess  of  joints,  no  desire  for  food  or  drink,  dry,  hot^  harsh  skin,  general  disturb- 
ance of  internal  viscera,  nausea,  and  vomiting.  The  animal  lingers  from  five  to  ten 
days,  and  generally  dies.  Decomposition  takes  place  almost  immediately  after  deatb« 
Various  remedies  have  been  tried,  but  with  no  decided  benefit. 
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A  dit»«a8e  known  as  chicken-oholera  ia  alao  rety  deBtractire  to  fowls.  When  it  bmta 
out  in  a  duck  it  usually  destroys  the  most  of  them.  No  remedy  bus  been  f<miidt»» 
ceiw fully  combat  the  disease.  , 

Mr.  E.  Stevens,  HowardBTille,  Jo  Daviess  county,  says : 

Them  is  no  si)ccial  diseiM  pteTftlent  in  this  locality  among  fhnu  animals.  Aam 
horses  tlu)  most  troublesome  complaint  is  that  known  as  dist6uii>«r  or ''  stnu^les.*^  h 
in  <iuit©  ])rovalent  throughout  the  low  country  of  the  Miasissiiipi  Valley.    It  u  iatirr 
ably  known  here  as  **  distemper/'  and  is  of  variable  duration,  often  lingering  fbrmoDfti 
but  seldom  proving  fatal  to  the  full-grown  horse.    It  attacks  horses  of  all  agn  ai 
conditioiiH,  and  is  highly  contagious  in  its  character.    Tlie  disease  is  marked  hy  thm 
distinct  stages.    The  first  is  a  dry.  hacking  cough,  attended  br  mnninir  at  the  bok. 
Hie  discharge  at  fiiRt  is  thin  anu  watery,  and  always  of  a  wbitlsh  color.    This  dit- 
charge  soon  becomes  thick  and  purulent,  and  the  second  staffe  rapidly  foIlowibjiveQ- 
ings  or  tumors  under  the  throat,  along  the  salivary  glands.     These  swellings  toon  estib' 
lisn  an  abscess  in  the  throat,  wnich  rapidly  enlarges  until  it  breaks.    Thu  coostitntti 
the  third  stage.    If  it  breaks  outside— which  it  generally  does— matter  may  nm  ftr 
days  or  weelu,  and  sometimes  for  months,  bat  the  danger  is  passed  If  propsr  piot» 
tion  is  afforded.    But  if  this  abscess  breaks  inside,  the  horse  generally  dies  firam  mffi- 
cation  or  strangulation.    The  only  remedy  nsed  here  is  the  application  of  hoi  poohiM 
about  the  neck  and  throat  fin  the  second  stage)  to  induce  snppiiratlon  as  speedily  a 
possible. 

Hogs  are  generally  healthy ,  but  when  any  die  from  any  oanaa  it  Is  IqyariablrsttiiV 
uted  to  "  hog-cholera^''  when  most  likely  no  each  thing  as  cholera  ever  existaa  uhbi 
hogs  in  this  locality.  However,  hogs  frequently  die  here  with  qnimgr  snd  oUurtima 
diseases.  The  most  snccessftil  treatment  I  know  of  is  to  give  mqnent  small  doMrf 
powdered  bluestone  in  sweet  milk.  I  have  also  been  saocesaftil  hj  placin|^witllt 
wooden  paddle,  half  a  drachm  of  finely  pulverized  blnestone  on  the  roots  ^Hh  ho|^ 
tongue. 

fowls  often  die  with  what  is  known  as  "  chioken-cholera.''  I  know  of  no  son  i«- 
edy.  Equal  parts  of  powdered  charcoal  and  red  ocher  mixed  with  the  food  is  an  ifanort 
sure  preventive. 

Mr.  J.  S.  Latimeb,  proprietor  of  Cedar  Farm  herd  of  short-lionii 
Abingdon,  Ejiox  county,  says : 

Diseases  of  horses  in  my  locality  consist  in  what  are  familiarly  known  by  osr  aniek 
horse-doctors  as  bote  and  epizootic,  or  distemper,  the  first  of  which  aflbots  the  nom 
internally.  The  remedies  usually  recommended  and  applied  are  too  namerons  to  dcb- 
tion .  Each  doctor  has  a  different  one,  and  the  remedies  Kill  abont  as  often  as  they  can 
the  animal.  No  ellectnal  remedy  has  yet  been  found,  as  a  horse  once  affected  with  the 
disease  never  entirely  recovers.  The  epiisootio  is  a  malady  which  affects  the  lungs  and 
throat,  and  sometimes  spreads  to  the  limbs  and  bodv  of  the  horse.  We  have  what  is 
kno^-n  as  regular  distemper,  which  is  of  a  milder  form  than  the  epizootic,  hut  botli 
are  evidently  the  same  disease.  The  quacks  have  different  remedies,  with  no&9of 
which  am  I  conversant.  The  disease  attacks  and  destroys  animals  ranging  from  lix 
months  to  two  years  of  age.  It  seems  to  be  contagious,  and  prevails  at  all  seasoni  of 
the  year.  It  is  usually  more  fatal  to  older  stock,  as  about  10  per  cent,  of  those  afteeted 
die,  and  those  that  do  not  are  rendered  comparatively  worthless. 

The  cattle  in  this  county^  all  along  thclinoof  the  great  thoroughfares,  are  subject  to 
attaeks  of  the  Texas  cattle  fever.  In  this  county  we  arc  annually  subjected  to  it.  VA 
we  have  the  disease  known  as  blackleg,  which  is  virtually  a  blood  disease.  It  affecti 
young  stock  priiiciiially,  mostly  calves  from  throe  months  to  one  vear  old,  and  is  very 
rapid  in  its  course.  The  calf'fiequently  dies  within  thirty-six  nonrs  after  the  flnt 
symptoms  of  the  disease  are  observed.  On  skinning  the  animal,  all  the  blood  veaseli^ 
of  the  legs  and  neck  are  usually  found  clotted  and  gorged  with  black  blood.  So  fiff 
no  remciUes  have  been  found.  *  In  certain  localities  in  the  conuty  it  is  more  vimlcnt 
and  fatal  than  in  others.  When  a  lot  of  stock  is  attacked  it  nsnally  goes  through  the 
whole  herd.  It  is  vcrv  fatal,  and  I  regard  it  as  contagions.  Perhaps  6  per  cent  of  the 
young  stock  of  the  nt^Tgh])orhood  die  of  it.  Usually  tne  calves  that  are  in  best  ooxuii- 
tion  dio  lirst ;  thin  ones  are  rarely  attacked. 

Another  troublesome  and  growing  disease  is  that  of  abortion  in  cows.  The  disessr 
is  little  mulerst(KKl — indeed  its  eanses  are  a  mystcn'  to  us  alL  1 1)eIicvo  it  to  be  a  blood 
disease,  and  nncler  een  ain  ctmditions  contagious.  When  once  started  in  a  hcrdof  cowi, 
let  them  be  ever  so  healthy,  it  is  ai)t  to  affect  them  all.  They  lose  their  calves  any- 
where from  three  to  seven'  months'  time.  Unless  well  cared  for  many  of  those  affectsd 
will  die,  or  if  they  do  not  they  will  afterwards  prove  worthless  as^breeders.  I  have 
tried,  and  seen  tried  by  a  great  many  others,  various  remedies,  bnt  all  have  proved 
worthless.  Changing  from  one  pasture  to  another,  and  separating  the  well  from  tlie 
Affected  ones,  wiU  sometimes  do  good  for  a  short  season ;  bat  the  *!ifffissp  will  nsnijly 
break  out  /igam^  perhaps  affiaoting  cows  that  were  prmoady  caarap^    fthe  opinim 
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^nerally  preyails  that  the  dioeaM  is  oontagious.    For  the  past  two  years  I  doubt  if  10 
per  cent,  would  cover  the  annnal  loeses  firom  this  malady. 

We  annually  lose  at  least  iiO  per  cent,  of  all  our  hogs  and  pigs  by  a  disease  commonly 
called  hog-cholera.  Many  diseases  are  classed  under  this  head,  and  some  of  them  are 
no  doubt  the  result  of  local  causes,  such  as  bad  treatment,  confinement  in  filthy  and  ill 
ventilated  buildings  and  pens.  &o.  Worms  in  the  throat  and  intestines  is  one  of  the 
Bymptoms  of  the  so-called  cholera.  Many  specifics  are  used,  but  no  certain  remedy  has 
as  yet  been  found.  Copperas,  sulphur,  charcoal,  turpentine,  asafetida,  antimony,  and 
many  other  drugs  have  been  tried,  but  usually  without  satisfactory  results.  The  dis< 
ease  is  certainly  contagious,  and  one  of  the  best  preventiyes  is  to  separate  at  once 
the  sick  from  the  well  hoffs,  and  divide  the  well  ones  up  into  small  hera&  A  change 
of  feed  from  com  to  oats,  bran,  Slc,  will  also  be  found  oeneficiaL 

Mr.  Nathaniel  Vose,  Whittier,  Lake  oonnty,  says: 

Last  spring,  horses  here  were  attacked  by  what  is  commonly  known  as  "  horse-dis- 
temper," with  some  diflQculty  of  breathing,  &c.  Their  heads  swelled  to  the  point  of 
the  muzzle,  and  sores  commenced  to  gather  and  break  on  aXl  parts  of  the  head,  and 
discharged  freely,  with  the  usual  running  at  the  nose.  The  usual  remedies  of  pn^sio 
and  smoking  condition-powders  vrith  leauier,  and  in  some  cases  roweling  and  bleeding, 
were  resorted  to,  but  they  were  of  no  avail,  as  death  ensued  after  one  or  two  months 
From  my  observation  of  a  yearling  colt,  it  seemed  to  be  affected  like  a  person  with  the 
■oarlet  lever,  excepting  there  wasnodimoulty  in  swallowing  food  ordrmk.  The  gath- 
erings continued  and  the  colt  became  very  much  emaciate^  yet  was  able  to  walk  i^ut 
nntil  it  died.  Two  and  three  year  olds  have  died  with  it,  but  no  old  mares.  It  seemed 
to  be  a  malignant  type  of  horse-distemper.  The  disease  was  similar  to  others  which 
had  the  distemper  very  light,  only  the  head  swelled  enormously  in  the  fatal  cases. 

The  foot-rot  in  sheep  has  heretofore  prevailed  to  some  extent,  but  is  about  eradicated. 
Sulphuric  acid  and  copperas  are  the  general  and  successful  remedies.       ^ 

Last  year  there  were  some  losses  by  hog-cholera,  but  no  cases  came  under  my  per^ 
tonal  observation.  This  stock  is  generally  healthy  hereabouts.  A  short  time  ago  I 
noticed  one  of  my  pigs  had  what  I  believe  is  called  the  **  thumps."  This  was  the  only 
case  I  ever  saw.  The  pig  would  pant  or  jerk  almost  like  a  person  with  the  hiccoughs, 
only  the  Jerk  seemed  more  in  the  abdomen  than  in  the  chest.  It  grew  thin  and  diea 
after  about  six  weeks. 

Mr.  Frank  Hebb,  Waterloo,  Monroe  county,  says: 

For  the  past  year  the  hogs  in  my  neighborhood  have  been  more  or  less  a£Qicted  with 
malarial  fever.  The  disease  commences  with  red  and  sore  eyes,  which  symptom  lasts 
a  day  or  two^  when  the  hog  grows  stiff,  shivers  with  cold  for  a  few  minutes  at  a  time, 
with  intermittent  heat  as  of  a  fever,  after  which  it  dies  within  from  three  to  four 
hours.  My  remedy  is  twenty-four  grains  of  quinine,  given  in  sugar  and  sweet  milk,  in 
three  doses  a  day ;  or  given  in  apple-butter  forced  down  the  throat,  if  the  animal  no 
longer  eats.  1  found  uiis  a  pretty  effectual  remedy.  I  give  pigs  three  or  four  grains 
of  quinine  per  day  in  some  manner. 

I  have  seen  a  few  cases  of  milk-fever  among  cows,  which  generally  killed  them 
within  from  six  to  fifteen  hours.  The  most  lingering  case  extended  into  a  period  of 
three  days.  I  had  good  success  in  administering  Glauber  salts  and  saltpeter  in  reason- 
able doses.  In  the  early  stages  of  the  attack  I  gave  cold  water  ii^ectioiis  every  two 
hours.  If  baiUy  const ipat-ed  I  also  gave  one-half  pound  of  Glauber  salts  and  a  half 
pint  of  raw  linseed-oil  at  intervals,  until  a  passage  was  effecte<l.  I  then  gave  two 
drachms  of  pulverized  camphor  in  strong  valerian  tea  and  kept  the  cow  warm. 

Mr.  James  C.  Faibbank,  Concord,  Morgan  county,  says : 

In  cattle  some  heavy  losses  have  been  sustained  from  *^  Texas  fever,"-  so  called.  The 
disease  has  been  confined  mostly  to  native  cattle  in  this  vicinity,  and  to  these  only 
in  cases  where  they  have  been  in  the  same  pasture,  lot,  or  cars,  or  across  the  track  of 
the  Texas  cattle.  It  does  not  seem  to  be  cont-agious  from  being  near  in  separate  pas- 
tures. About  two  weeks  afte  r  exposure  the  cattle  cease  to  eat  and  soon  die.  In  one 
case  a  man  ha<l  eighty  head  of  extra  fine  cattle  just  ready  to  ship.  In  August  he 
bought  a  lot  of  Texas  cattle  and  turned  them  into  his  pastures.  Me  then  changed 
them,  putting  the  native  fat  ones  in  the  pasture  where  the  others  had  been.  They  soon 
after  commenced  dying,  and  nothing  seemed  to  check  the  disease  until  eight  had  died. 
They  were  sixteeu-hundred-pound  cattle.  A  neighbor  went  to  Kansas  and  brought  in 
thirty-five  or  forty  head  of  steers  weighing  about  twelve  hundred  pounds  each.  He 
did  not  know  that  they  had  been  exi)osed  in  any  way,  and  they  could  not  have  been 
except  in  the  cars  or  in  lots  where  they  were  temporarily  ouartiNred.  Just  two  weeks 
after,  and  before  he  knew  anything  was  wrong,  two  of  tnem  died.  He  finally  lost 
nearly  half  the  lot.  Some  effort  was  made  to  doctor  them,  but  without  success.  The 
disease  always  disappears  with  heavy  frosts. 

BevenJ  oows  haye  reoently  died,  Just  after  oalring,  with  milk*fey«r.    The  ixnlj 
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thiug  I  have  known  to  help  them  wa6  to  drench  freely  "with  melted  lard  and  tiap& 
tine ;  say  one  pint  of  lard  to  two  tablespoonfuls  of  turpentiney  and  repeat  tlie  ooa. 
if  necessary*. 

Tlie  hog-cholcra,  bo  called,  has  been  the  greatest  sconi^ge  we  have  ever  ezperieaeei 
During  some  years  from  60  to  75  per  cent,  of  the  hogs  are  lost  by  it.  The  nsiial  ijsp- 
toms,  as  now  manifested,  are  a  loss  of  appetite,  ooucb,  an  inclination  to  scratch  ud 
sometimes  to  thump,  and  general  lassitade.  Tney  then  incline  to  "  pile  up"  in  ther 
beds,  and  many  of  them  die  during  the  night.  No  purjglng  or  vomitins  is  obaerrei 
but  rather  a  severe  constipation,  and  the  excrement  ia  £y  and  liard.  Many  die  joa 
after  drinking,  especially  fat  ones.  Some  will  eat  thoir  regular  amount  of  feedud 
Just  before  death,  while  others  will  become  greatly  emaciated  and  linger  for  weeks  te> 
fore  death  relieves  them.  Mr.  Thomas  Danby,  of  the  Engliah  Bettlement,  savslieliid 
a  large  sow  to  lie  three  weeks  without  either  food  or  water,  and  then  get  well  Soon 
years  since  a  few  of  my  fat  hogs  cracked  open  on  the  back.  These  cracks  extended  to 
the  bone,  and  in  some  cases  the  fat  and  flesh  sloughed  ofif.  A  few  affected  in  thii  way 
recovered. 

Most  hogs  that  die  of  cholera  will  bear  gathering  np  and  hanling  to  the  grease  &^ 
tory ;  but  a  neighbor  of  mine,  who  had  some  very  £at  ones  die  of  a  sort  of  congestkm, 
attempted  to  skin  them,  but  they  were  so  offensive  that  he  had  to  desist.  T&  blood 
had  settled  all  through  them,  and  had  turned  the  fattest  portions  of  them  Yvrj  black. 
The  bones  were  very  tender  and  apparently  rotten. 

The  disease  seems  to  have  no  fixed  or  certain  symptoms.  Sometimes  it  will  only 
attack  young  pigs,  and  only  ceases  when  there  are  none  left  to  kill.  Entire  littenofiea 
die,  while  the  mother  remains  comparatively  healthy.  In  other  Instances  only  fiit  hop 
may  be  attacked,  but  generally  the  heaviest  losses  are  sustained  amonx  shosti  weip* 
ing  firom  75  to  125  pounds.  Very  often  it  sweeps  over  a  whole  neighborhood  abd 
rages  as  a  contagious  epidemic.  In  such  cases  only  those  exposed  to  the  disease  soiB^ 
while  isolated  herds  remain  exempt.  Upon  the  first  evidences  of  the  Hio^ftan  it  hai  got 
to  be  the  practice  to  separate  the  nogs  and  scatter  them  over  the  farm  as  much  asp* 
Bible,  and  if  they  are  being  fed  on  dry  food  to  change  them  to  grass.  This  ooaw 
seems  to  have  a  tendency  to  check  the  disease.  The  losses  generally  range  from  S5  to 
80  per  cent,  of  all  the  hogs ;  sometimes  it  reaches  even  higher  than  this.  I  made  i& 
estimate  once  of  a  circle  of  one  mile,  taking  my  own  place  as  the  center,  and  widm 
that  circle  66  per  cent.  died.  Mr.  Danby,  spoken  of  above,  lost  one  hundred  andaixt; 
out  of  two  hundred  head. 

The  so-called  cures  are  various,  but  as  cures  they  are  mostly  failures.  FreventiTes 
are  often  used  with  great  benefit.  But,  however  strangely  it  may  seem,  what  maybe 
successful  as  a  preventive  or  cure  in  one  case  may  utterly  fall  in  others.  Mr.  Danbr 
tried  turpentine,  using  in  one  season  ten  or  twelve  gallons  mixed  in  swill,  but  with- 
out success.  lie  now  feels  that  he  has  found  a  sure  remedy  in  the  use  of  qaiek-Iime, 
ashes,  and  salt.  He  feeds  it  to  his  hogs  once  or  twice  a  week,  and  if  they  are  ood^- 
big  and  not  eating  with  their  usual  relish  he  keeps  it  conatantly  in  their  fced-tXDO^ 
BLnce  he  commenced  using  this  preventive  he  has  lost  no  hogs.  Mr.  Carter,  a  relatiTe 
of  mine  and  a  large  hog-ralser,  says  he  has  never  been  troubled  with  cholera  to  any 
great  extent.  His  reliance  is  upon  the  use  of  turpentine,  salt,  snd  ashes,  regularly  asd 
steadily  given. 

J.  M.  ThomiiRon,  a  neighbor,  thinks  he  has  a  certain  preventive,  and  sometimes  a 
cure  for  the  disease,  in  u  mixture  composed  of  arsenic,  copneras,  sulphur,  asafetida, 
lime,  salt,  and  ashes.  He  feeds  to  them  once  a  week,  and,  if  cnolora  is  around,  oftener. 
He  regards  arsenic  as  the  main  infi:redicnt.  Samuel  Newton  recommends  to  eveiy  one 
the  use  of  copperas,  sulphur,  and  black  antimony.  He  says  their  constant  use  hae 
proved  of  great  benefit  tu  him,  as  well  as  to  others  to  whom  he  recommended  the  pre- 
scription. Mr.  H.  En^leback  fed  a  large  number  one  year  on  slops  made  fW>m  eoip' 
stun,  bran,  &c.,  in  which  he  constantly  usecl  soda.  He  had  good  success,  while  otben 
immediately  around  liiui,  who  fed  on  com,  lost  heavily.  Some  use  ashes,  sulphur,  and 
salt,  others  coppenis,  ashes,  and  salt,  and  still  another  salt  and  ashes.  These  are  gen- 
erally UHod  aH  preventives.  If  the  hogs  have  cholera  osenic  is  ffiven,  and  if  they  axe 
past  eatino:  they  are  drouched.  During  one  ^ear  my  son  utter^  failed  with  all  these 
articles.  Nothing  whatever  seemed  to  do  his  animals  any  good.  They  were  la^. 
fine,  fat  ho{^,  in  apparent  good  health,  yet  they  die<l  daily.  After  a  great  many  died 
he  was  adviHcd  to  use  mutton  tallow.  When  this  was  used  freely  it  seemed  to  check 
the  di.sease,  but  when  he  ceased  to  use  it,  because  of  the  expense,  the  disease  returned 
with  groat  furj-,  and  swept  ofl:*  from  60  to  70  per  cent,  of  those  left.  He  is  now  using 
J.  M.  Thompson's  remedy,  and  so  far  with  success.    I  know  of  one  case  where  a  ~ 


seemingly  almost  dead,  was  cured  by  drenching  with  melted  lard  and  then  giving  it 
Mr.  ThompHou's  arsenic  mixture.  The  experience  of  all  seem  to  be  about  tni»— pK- 
ventives  are  a  success  if  used  regularly  and  judiciously,  but  if  the  hogs  are  once 
attackcxl  there  is  nothing  that  will  prove  of  much  benefit.  I  think  the  disease  Lb  both 
epidemic  and  contagious.  I  have  been  through  two  sieges  of  it.  In  the  lint  inatance 
*.  was  evidently  epidemic,  passing  from  east  to  west,  and  taking  all  in  its  ooazis.  Is 
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the  second  inBiance  the  disease  was  imparted  to  my  herd  by  an  infS»cted  shoat  that 
foond  its  way  into  my  inclosure. 

I  forgot  to  mention  in  the  proper  place  that  I  found  some  benefit  result  from  burning 
and  charring  the  carcasses  or  the  dead  hogs  and  feeding  the  refuse  to  the  living  ones. 

Mr.  J.  Balsigeb,  Highland,  Madison  county,  says: 

As  far  as  I  can  learn  no  epidemic  or  prevailing  disease  has  shown  itself  among 
homed  cattle  in  this  county  since  the  year  1874,  when  a  herd  of  Missouri  cattle 
brought  tho  so-called  Texas  fever  into  the  northern  part  of  the  couUty,  and  quite  a 
number  of  this  herd  died  in  a  few  days  thereafter.  My  correspondent  at  that  point 
writes  that  the  remaining  part  of  the  herd  was  sold  as  soon  as  possible,  and  no  conta- 
ffion  remained.  Formerly,  when  cattle  pastured  on  our  wild  prairies,  many  died  of  a 
disease  called  "  bloody  murrain,"  but  since  they  have  their  run  on  tame  (mostlv  blue 
grass)  pastures,  I  have  not  heard  of  any  cases  of  this  disease.  I  believe  it  has  en- 
Srely  disappeared.  To  insure  safety  from  disease  ffood  pastures  might  be  recommended, 
and  also  good  but  not  too  abundant  feed ;  good  snelter  during  stormy  weather,  partic- 
larly  in  winter-time,  and  cleanliness  and  regularity  in  feeding  and  salting.  Some  ex- 
perienced farmers  advise  throwing  the  salt  on  the  ground,  as  Animftia  require  a  certain 
quantity  of  earth  to  keep  them  in  good  health. 

A  disease  from  which  many  valuable  miloh-cows  die  is  the  so-called  milk-fever,  by 
which  they  are  attacked  soon  after  calving.  Cows — very  well-fed  and  fat  ones — are 
almost  exclusively  exposed  to  attacks  from  this  disease,  which  kills  them  in  a  very 
■hort  time.  I  bebeve  no  remedy  is  known.  A  preventive  is  said  to  be  found  in  giving 
a  cathartic  medicine  just  before  calving  and  in  the  reduction  of  feed  some  time 
before. 

Excepting  the  occasional  visitation  of  contagious  diseases,  I  believe  the  horse  need 
■eldom  oe  sick.  By  a  free  use  of  charcoal  and  wood  ashes,  the  stomach  of  the  horse 
can  be  kept  in  good  condition.  The  stomach  being  aU  right,  we  need  not  fear  sick- 
ness, except  from  distemper  or  other  contagious  disorders.  When  the  epizootic  was 
here  our  horses  were  fre<)uently  fed  with  sour  apples,  and  the  disease  was  scarcely  per- 
ceptible on  them.  I  beheve  more  horses  are  kifled  by  bad  feeding,  and  in  giving  too 
much  and  too  strong  medicine,  than  die  by  disease.  This  Is  wnat  one  of  my  corre- 
spondents—one of  the  best  and  most  experienced  fiEumers  of  our  county — ^writes  tome 
on  the  subject  of  horses. 

A  little  care  and  attention  will  keep  sheep  healthy.  Sheep  readily  contract  colds. 
Their  coats  fill  with  rain-water  and  snow  if  exposed  to  storms,  and  they  are  then  about 
as  comfortable  as  a  man  would  be  in  like  condition.  The  young  and  strong  do  not  feel 
it  so  much ;  but  the  older  ones  sicken,  dwindle  away,  and  many  times  £e,  and  it  is 
attributed  to  different  causes  and  ailments.  Scab  is  only  introduced  into  flocks  by 
contagion.  Grub  in  the  head  can  generaUy  be  prevented  by  the  use  of  pine  tar  and 
low  sheds  to  run  into  during  hot  weather.  Ticks,  scab,  and  skin  diseases  of  every 
kind  may  be  kept  at  a  distance  by  the  frequent  feeding  of  sulphur. 

The  so-called  hog-cholera  has  prevailed  to  a  consicforable  extent  in  this  county  for 
■ome  years  past,  and  a  great  many  hogs  have  died,  but  not  so  many,  so  far  as  I  can 
learn,  durins  the  year  just  ended  as  formerly.  Loss  of  appetite,  in  some  constipation, 
in  others  a  diarrhea,  and  a  purple  color  of  the  skin,  particularly  on  the  beUy,  were 
the  symptoms.  The  duration  of  the  disease  was  seldom  more  than  two  or  three  days. 
As  preventives,  the  following  treatment  is  indicated.  A  firee  run  in  a  good  pasture, 
abundant  and  pure  water,  feeding  of  vegetables,  clover,  and  fruits,  in  preference  to 
com,  during  the  hot  season ;  free  access  to  stone-coal  (some  say  also  charcoal),  which  con- 
tains a  considerable  amount  of  sulphur.  A  good  efiect  has  also  been  observed  from  the 
mixing  of  soft  soap  with  the  slops  given  them.  A  cooling  diet^  rather  than  rich  and 
heating  food,  during  the  summer  particularly,  appears  to  be  or  importance  as  a  pre- 
ventive. About  twenty  yeais  ago,  when  several  of  my  own  hogs  died  from  this  dis- 
ease, I  succeeded  in  stopping  it  by  the  use  of  the  following  prescription :  Sulphur,  2 
pounds ;  madder,  2  pounds ;  saltpeter,  1  pound ;  black  antimony,  half  pound,  well 
mixed,  and  given  at  the  rate  of  one  spoonful  to  each  hog  twice  a  day,  with  milk, 
gruel,  or  anything  they  would  eat,  drenching  those  that  were  too  far  gone  to  partake 
of  food. 

Other  diseases  among  hogs  will  sometimes  appear,  but  they  are  not  epidemic  or  con- 
tagious— they  are  less  frequent,  less  dangerous,  and  therefore  less  important.  It  is, 
therefore,  not  necessary  to  notice  them. 

Fowls  also  are  sometimes  afflicted  with  so-called  cholera.  Symptoms :  Loss  of  appe- 
tite, thirst,  diarrhea,  and  the  discoloration  of  the  comb,  which  turns  black.  They  die  in 
a  very  shoTt  time.  The  cause,  or  at  least  one  of  the  causes,  seems  to  be  in  keeping  too 
larce  a  number  of  fowls  on  the  same  place.  Saleratus,  mixed  with  their  food,  is  said 
to  oe  an  effectual  remedy.  Boiled  oarley  is  also  highly  recommended.  Improved 
breeds,  as  Shanghais  and  Bramahs,  and  perl^aps  others,  appear  to  be  subject  to  apo- 
plexy. They  will  drop  down  dead  suddenly  without  any  mdications  of  sickness.  I 
Know  of  no  remedy. 
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ORDIANJL 

Mr.  S.  n.  BiDDrnGEB,  Westport,  Daoatnr  county,  saiyB . 

Intl animation  of  the  IddneyB  is  a  common  diHmuift  here  among  hozsM.   Tke  mi^ 
BjiuptoniH  of  the  disease  are  those  of  fever ;  the  hone  is  nervons  and  fiequentlykcSa 
aromid  at  his  sides :  stands  with  his  hinder  legs  wide  apart ;  is  unwilling  to  lie  don: 
shrinks  when  the  loins  are  pressed,  where  some  defftee  of  heat  ia  felt;  the  urine i 
voided  in  small  qnantitles :  mqaently  it  is  highly  colored  and  aometimes  bloody.  TW 
treatment  consistti  in  bleeding  freely ;  next  an  aetiTe  pm^ge  ahonld  be  adminiiiMrf 
and  connter-irritation  exoited  as  near  as  possible  to  the  seat  of  the  disease.   Fortti 
purpose  the  loins  should  l>e  covered  with  a  mustard  ponltice.    The  hone  ihooM  b 
warmly  clothed.    No  diuretic  should  be  giveUi  but  after  the  first  efiects  of  the  pa^ 
have  ceased  small  doses  of  white  hellebore  with  tartar-emetic  may  be  mven.  ill 
animaUs  legs  should  be  bandaged  and  plenty  of  water  offered  him.    His  Ibod  dndi 
also  be  carefully  examined. 

I  have  had  some  experience  with  the  disease  known  aa  hog-cholera^  and  lensd  it  a 
either  a  congestion  of  the  lungs  or  of  the  bowels.  A  po^Umortem  exaininatioiidkekwl 
the  fact  that  those  that  run  off  at  the  bowels  show  a  diseased  conditicm  of  tb»  Uw 
and  bowels,  while  those  that  are  not  affected  with  diaivhea  die  mnoh  aooner  tkas  tka 
former,  and  present  a  highly  congested  condition  of  the  InncB.  Semedies  thst  hm 
proved  efficacious  in  my  practice  are  such  as  sulphur  and  ooal-oil  or  snlphnr  sBdUih 
seed-oil  given  in  small  doses  twice  a  day  until  relief  is  fonnd.  Two  drams  of  iilpbir 
to  one  ounce  of  oil  is  the  proportion  I  use. 

Chicken-cholera  is  first  observed  by  a  moping  or  stupid  condition  of  the  ftwL  M 
mortom  examinations  show  an  enlarged  condition  of  the  Uver.  I  have  rehsTsd  Ml 
affected  with  the  disease  with  a  strong  butternut-bark  ooae  mixed  with  thin  M 
Small  doses  of  calomel  also  relieve  them. 

Dr.  D.  W.  VoYLES,  New  Albany,  Floyd  county,  says : 

There  has  been  no  prevailing  epidemic  in  this  section  of  the  State' within  the  pMl 
few  years  aflecting  any  class  of  farm-animals,  except  swine  and  fowls ;  and  in  um 
cases  almost  all  complaints  resulting  in  death  are  summed  np  by  the  x>eople  as  "bog* 
or  '^  cliLcken ''  cholera.  In  few  cases  of  disease  of  this  kind  that  have  come  under  mr 
immediate  observation  are  found  any  symptoms  analogous  to  the  disease  of  that  nADfl 
as  ailecting  the  human  species.  The  Ixeatment  has  been  as  empirical  and  inationilii 
the  diagnosis  has  been  erroneous. 

As  to  swine,  the  diseases,  whether  one  or  xnany,  have  created  or  oansed  a  ftsrftilloa 
to  our  farmers,  and  discouraged  them  in  the  fhrther  pursuit  of  that  branch  of  stock-ni*' 
ing ;  and  while  almost  all  sections  are  more  or  less  affected,  there  seems  to  be  more  dis- 
ease and  greater  fatality  among  the  farmers  ox)eratingin  the  rich  valleys  of  White  ud 
Wabash  Kivors ;  and  the  disease  and  loss  has  been,  I  tliink,  greatest  daring  those  tmh 
of  great  overllow,  and  greatest  during  the  years  in  which  the  ovex^ow  oceurre<{  Ute 
in  the  season,  leaving  witli  its  scMliment  the  luxuriant  growth  of  vegetation  to  dfctj 
and  evolve  miasmatic  eiUuvia.  From  these  facts  I  think  much  of  the  loss  ia  caoMd 
from  diseases  bn)nglit  on  by  exposure  to  miasmatic  influence. 

I  am  not  conversant  with  any  scientific  investigations  that  throw  mnch  light  npoB 
the  cause  of  these  diseases,  or  the  pathological  conditious  found  on  poBt^morUm  exut* 
inations  in  such  annuals  as  have  died.  No  treatment  has  yet  heen  dJscoveml  by 
our  farmers  so  oortuiu  in  its  curative  effect  as  to  inspire  them  with  the  belief  that  hog- 
raising  is  sutliciently  safe  from  loss  to  insure  profitable  results.  1  am  fully  persuaded 
that  so  long  as  thoy  content  themselves  in  ascribing  to  all  deaths  the  one  common 


ive  rational  treatment,  tho  subject  will  remain  a  mystery,  and  the  fear  Ail  mortality 
continue  to  increase.  That  the  farming  population  of  the  country,  as  a  clas(«,  an*  not 
sufiicicntly  educated  to  undertake  this  work,  is  a  fact  too  well  known  to  be  disput^l: 
and  inasmuch  a.s  tlio  ^reat  hxss  from  th.it  class  of  animals  aluuo  is  not  merely  au  indi- 
vidual loss,  or  the  loss  of  a  particular  class  of  our  people,  but  through  them  a  great 
national  I<xsa,  it  is  unrpiesrionably  within  the  range  of  the  duties  of  the  general  pn^' 
erunieiit  to  undertake  the  extensive  investigations  which  ^one  can  occompliah  tku 
result. 

What  I  have  said  in  a  general  way  in  rcganl  to  swine  applies  with  equal  fSnroeto 
fowls.  The  loss,  from  whatever  cause,  is  due  to  "  cholera,"  in  the  opinion  of  must  fiimien, 
himI  astvingt^ut  drinks  and  iron  mixtures  are  given,  whether  the  ^>wls  are  purging  or 
are  const i]}:ited  from  congestion  from  overfeemng,  dying  from  starvation,  or  eaten  np 
by  vermin,  or  discard  from  the  foul  air  that  arises  from  the  filthy  exoietions  Kmaiu* 
uig  in  their  pens,  unmoved  for  months,  or  from  any  of  the  many  other  oanses  affectiDf 
Uieir  health. 
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No  fatal  diMaae  hM  proyailAd  epidBiiiioalljr  tmong  hofiea  in  this  part*  of  the  ooimtry 
within  the  last  few  yeaiv,  and  Hub  animal,  th»elbre,  is  admitted  bj  oommon  consent 
to  be  liable  to  quite  a  number  of  ailments,  requiring  diiSiBrent  causes  for  their  production 
and  slic^ht  modiUcation  in  the  administration  of  remedies  ibr  their  cure ;  bnt  in  the  case 
of  the  none,  the  uaming  of  a  prerailini^  epidemic  a  few  yean  since  has  unfortunately 
caused  all  bronchial  and  catarrhal  affections  to  be  ffrouped  under  one  common  class  and 
name— ^^  epizootic/'  In  the  treatment  of  this  anunai  fbr  whatever  disease,  we  gener- 
ally witness  the  heroic  empiricism  practiced  upon  the  iron  constitutious  of  the  people 
of  two  centuries  ago  (who  sometiines  triumphed  orer  both  the  disease  and  the  doctor), 
by  a  selection  of  remedies  from  among  the  most  poisonous  and  potential  that  can  be 
found  described  in  materia  medico,  ML  stTUOtnral  enlargements  tiiat  do  not  warrant 
their  removal  by  the  surgeon's  knife,  instead  of  being  sRghtly  stimulated  locally,  in 
addition  to  such  internal  treatment  as  is  calculated  to  &vor  their  absorption  and  nat- 
ural removal,  are  plied  with  blisters  and  the  oantery  until  the  country  is  filled  with 
valuable  animals  scarred  and  crippled  for  li£s— -living  moaaments  of  the  ignorance  and 
savagery  of  their  owners  and  masters. 

These  facts,  which  I  think  are  not  overdrawn^  show  the  impossibility  of  m^  giVing 
yon  any  tabular  statement  of  diseases  properly  classified,  and  the  treatment  given  un- 
der any  proper  head,  because  the  several  oiseases  affecting  each  class  of  animals  have 
not  been  investigated,  and  are  neither  understood  nor  rationally  treated.  What  I  have 
been  able  to  contribute,  therefore,  can  serve  onl^  to  show  the  great  necessity  iai 
■oientific  investiffation.  The  treatment  of  domestio  animals  in  the  West  is  generally 
oommitted  to  self-styled  veterinary  surgecms,  whose  experience  is  alone  their  guide, 
and  that  often  founded  upon  the  service  of  keeping  some  gentleman's  horse,  observa- 
tion in  a  livery-stable,  or  as  a  common  loafer  around  the  neighborhood  of  breeding 
establishments. 

Mr.  John  Q.  A.  Sieg,  Ooiydon,  Haorrison  cannty,  says : 

We  have  but  &w  malarious  or  contagious  diseases  among  farm-animals  in  Southern 
Indiana.  Incident  to  the  hog,  we  have  what  is  known  as  cholera,  <]^uinsy,  and  measles. 
The  cholera,  in  my  Jud^ent,  is  typhoid  fever,  and  is  very  contagious.  I  have  exam- 
ined some  nogs  that  died  with  what  was  called  cholera.  The  symptoms  seem,  from 
what  I  have  noticed,  to  be  about  as  follows :  First,  prostration  with  dullness  and  stu- 
pidity •  in  most  cases  diarrhea  with  chilliness  and  irregular  fever.  Subsequently  there 
IS  an  Increase  of  the  cerebral  difficulties,  dry  skin,  tenderness  of  the  abdomen,  partic- 
ularly the  sides  of  the  same,  an  eruption  of  purple  spots  on  the  abdomen  and  tnorax, 
and  generally  a  cough.  Usually,  m  eight  or  ten  days,  mortification  of  the  bowels 
sets  in,  and  the  hog  dies.  Now  and  then  a  hog  gets  well,  but  it  is  an  unusual  oc- 
ourrence.  All  rem^es  so  far  are  failures.  I  would  advise  keeping  all  hoos  inclosed, 
and  not  permit  them  to  run  at  large :  then  if  a  hog  should  become  diseased,  isolate  it 
immediately.  Before  adopting  this  plan  I  lost  a  great  many  hogs,  but  since  practic- 
ing it  I  have  lost  but  very  fow,  and  what  J  did  lose  were  infected  from  hogs  lying 
around  inclosures  where  mine  were  confined.  I  am  therefore  of  the  opinion  that  it 
this  rule  was  adopted  by  farmers  generally,  that  what  is  known  as  hog-cholera  would 
almost  disappear. 

Quinsy,  I  think,  is  the  same  disease  as  that  which  afflicts  human  beings,  and  reouiies 
about  the  same  treatment.  Measles  never  kills  a  hog,  but  if  butchered  while  afiiicted 
with  the  disease,  the  meat  is  unfit  for  use. 

In  sheep  no  disease  except  foot-rot  prevails,  and  that  only  occurs  in  low,  damp 
ground,  or  by  stabling  in  a  (lamp,  unhealthy  shelter.  As  a  remedy,  the  sheep  should 
be  removed  to  high,  dry  ground,  and  separated  from  the  well  ones.  Then  take  carbolic 
acid,  weaken  it  with  water,  and  inject  the  solution  into  the  feet  of  the  sheep  every 
other  day  until  a  cure  is  efi'ected,  which  usually  takes  from  six  to  ten  days. 

Chicken-cholera  prevails  to  a  greater  extent  than  any  other  disease,  and  causes  more 
loss.  It  is  not  contine<l  to  chickens  alone,  but  affects  ducks,  geese,  and  turkeys  alike. 
No  remedies  have  been  discovered  that  have  proved  of  any  benefit.  I  think  good,  clean, 
healthy  apartments,  with  plenty  of  nutritions  food  and  a  good  range,  will  greatly  tend 
to  prevent  the  disease.  I  havo'noticcd  that  during  the  butchering  season  on  the  farm 
fowls  are  entirely  free  from  disease,  and  I  would  infer  from  this  that  plenty  of  meat 
tends  to  prevent  many  of  the  maladies  to  which  they  are  subject. 

Mr.  Joseph  Hole,  Butlerville,  Jennings  county,  says : 

I  am  pleased  that  you  are  taking  steps  toward  having  an  investigation  of  the  causes 
of  the  tearful  maladies  to  which  farm-animF.ls  are  subject.  I  shall  be  very  glad  to 
render  you  any  assistance  in  my  power  for  the  frirtherance  of  so  laudable  an  object. 
Horses,  cattle,  and  sheep  are  comparatively  healthy.  Chicken-cholera  prevails  to  some 
extent,  but  not  suflBciently  to  afiect  the  interest. 

The  hog  disease  has  prevailed  in  this  and  adjoining  counties  for  several  years,  more, 
I  til  ink,  as  an  epidemic  than  as  a  contagious  disease.  Cholera  is  a  misnomer,  so  far, 
at  least,  as  a  large  nuyority  of  the  oases  coming  under  mj  obaervatioii  an  conoemed* 
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Perhaps  erysipelas  or  diphtheria  would  better  describe  the  diaeaoey  althooffh  ndtkril 
these  would,  in  all  cases,  be  correct.  What  renders  a  deacriptioB  of  the  oueate  nm 
difficnlt  is,  that  while  there  are  some  general  symptoms,  aaon  as  loss  of  appetite  vtk 
strong  febrile  tendencies,  yet  in  a  herd  of  hogs  there  wtll  be  a  ffieat  irariety  of  fon 
of  attack.  Thus  seyerid  oases  of  sudden  and  complete  paralyaia  nave  occuzxed.  ^\u 
the  hog,  previously  in  good  health,  was  running  for  the  feed  prepared  for  it,  ithaataE 
striokeu  down  precisely  as  when  shot  in  the  brain  with  a  ballet.  In  rach  cum,  |* 
mortem  examinations  fail  to  discover  any  unnatural  appearance  of  the  inteatiuM;  te 
the  condition  of  the  lungs  generally  indicates  strong  ^ymptoma  of  oongestioiL 

One  of  the  common  8>'mptoms  that  precede  an  attack  of  the  disease  is  a  dzy,  back* 
ing  cough.  This,  however,  may  continue  for  months  withoat  any  farther  manifiMip 
tion  of  the  disease,  though  generally  it  is  followed  b^  the  next  symptom,  a  loss  of  i^ 
petite.  And  here  any  of  the  forms  mcident  to  the  disease,  and  which  no  one  cso  fn- 
tell,  may  set  in.  Intestinal  fever  is  a  common  attendant  of  the  malady.  In  n^  owb 
observation  the  bowels,  as  a  rule,  are  constipated,  the  aTiimal  passing  only  8iniU,luid 
pellets.  Very  rarely  fetid  diarrhea  is  observed.  About  70  or  80  per  cent,  of  the  eua 
prove  fatal.  Of  those  that  recover,  complete  convalescence  ia  not  eetabliihed  imdK 
six  or  eight  weeks,  and  even  then  no  one  will  buy  them  if  thoee  that  have  nenr  bea 
affected  can  be  had. 

No  panacea  has  been  found  for  this  terrible  disease,  nor  has  any  treatment  bM 
tried,  so  far  as  I  know,  that  can  be  recommended.  The  ase  of  antiseptics  is  pa^^i 
the  best  treatment.  Bisulphate  of  soda,  sulphate  of  iron,  tarpentine,  chaiocaLopiiBi, 
nitrate  of  silver,  carbolic  acid,  and  creosote  nave  all  been  tried,  and  all  have  ailpdii 
bad  cases.  Preventives  are  better  than  cures.  As  a  rale,  those  who  give  thdi  hop 
the  best  feed  while  in  health,  and  look  most  carefully  to  their  sanitaiy  ecmditiai, 
escape  with  less  loss  than  those  who  are  less  carefhl. 

Mr.  A.  B.  MoEee,  Yincennes,  Enoz  comxty,  says : 

There  are  but  two  diseases,  so  far  as  I  know,  that  prevail  as  epidemics  in  this  m- 
tdon  of  country,  viz.,  hog  and  chicken  cholera.  The  hog-cholera  haa  become  cobd 
the  most  serious  diseases  with  which  the  fanner  has  to  contend.  He  mav  thiok  hi 
has  a  fine  killing  for  the  winter,  but  the  cholera  enters,  and  in  a  few  weeks  ho  findi 
himself  left  witnout  enough  for  his  own  family  supply.  The  tJimMkm^i  presents  so maoj 
different  phases  as  to  prevent  me,  with  the  little  investigation  I  have  given  it,  fton 
attempting  a  complete  diagnosis.  A  drooping  of  the  head,  loss  of  appetite,  iiid  u 
indisposition  to  move  are  among  the  first  symptoms  noticed,  fiometunes  there  iii 
running  off  at  the  bowels,  and  sometimes  constipation  prevaila ;  aomatimes  th^  dia 
in  a  few  days,  and  then  again  they  may  linger  tor  weeks.  I  confess  I  do  not  nndw* 
stand  either  the  pathology  or  the  workings  of  the  disease.  As  to  the  cures  reeom- 
mended,  they  ore  numerous,  and  generally  oased  not  upon  a  scientific  aoalvas  of  tba 
romodics  prescribed,  but  npon  the  vague  conceit  of  the  party  reoommendmg  them; 
and  then,  again,  all  the  different  remedies  in  turn  have  proved  fisilnrea.  If  SoDBBm 
would  do  anything  to  throw  light  on  this  subject,  and  especially  if  a  spedfio  cooElba 
found,  it  would  prove  of  incalculable  benefit  to  the  whole  country. 

I  have  used,  and  I  have  thought  with  some  benefit,  alum  and  Venetian  red— ahm 
as  an  astringent,  and  Venetian  red  as  an  absorbent.  During  the  past  aommer  I  hxn 
used  poke-root,  given  in  slop,  in  such  doses  as  to  secure  its  alterative  effects,  and  aa  s 
preventive  ratner  than  a  cure.  From  its  known  effect  as  a  preventive  in  other  dia- 
eases  I  have  no  doubts  as  to  its  beneficial  effects  in  this. 

Mr.  A.  'M.  Saxdebson,  Leesburg,  Kosciusko  oonnty,  says: 

A  friend  of  mine  hod  a  fine  lot  of  hoffs  this  fEdl,  vaiying  firom  pigs  to  fat  hogs.  He 
has  lost  uearly  uU  of  them  by  some  disease,  probably  the  cholera.  They  were  <m 
wheat  stnbble  after  harveRt,  and  then  on  clover  pasture.  When  first  taken  their 
evacuations  wore  dry  and  hard.  This  condition  continued  about  three  days,  wfaeo 
diarrhea  woulrl  set  in,  and  they  would  die  within  a  few  hoars  thereafter.  Nothing 
was  found  to  do  them  any  good. 

There  is  a  now  disease  in  this  locality  among  horses,  called  by  Curien  pink-eyed 
distemper.  The  horse,  within  a  few  hours  after  the  attack,  will  become  atone  blmd. 
iSomo  get  over  it,  while  others  only  partially  recover  their  sight.  The  eyes  matter  and 
nin  a  gn^at  de<i,l.  The  treatment  thus  far  has  been  merely  ezi>erimental— what  would 
seem  to  relieve  (me  would  not  benefit  another. 

Chickons  in  soino  localities  have  nearly  all  died  of  cholera.  In  my  own  experience 
I  have  found  sulphur  the  only  remedy.  Mix  with  corn-meal  and  feed,  with  thii 
reme<ly  I  have  cured  fowls  that  could  not  stand  up. 

IOWA. 

Mrs.  IMahy  E.  Donley,  Raoxville,  Maricm  county,  says: 

Hog-cholera  has  been  raging  all  over  our  county  for  several  yean,  and  to  MI 
^<^s  It  proved  that  it  is  regarded  as  incurable.    Many  remediea  liaTe  been  piepoied 
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and  tried  with  no  good  effect.  The  symptoins  are,  the  animal  is  seized  witii  a 
hacking  cou^li,  similar  to  that  of  broncnitis,  refuses  to  eat,  and  turns  of  a  pnrplish 
color.  I  have  seen  some  on  our  farm  where  the  ears  would  become  badly  swollen, 
and  bloo<l  would  ooze  out  of  them  before  death.  Diarrhea  generally  ensues.  We  have 
thought  that  in  several  instances  a  change  of  locality  abated  the  disease.  Death  gen- 
erally occurs  in  two  or  three  days ;  however,  in  many  instances,  they  are  dead  be- 
fore you  know  anythiug  ails  them.  I  suppose  ninety-nine  out  of  every  hundred 
die.  or  ought  to,  as  they  never  do  any  good  afterward. 

Diseases  among  cattle  are  not  much  dreaded,  that  known  as  black-leg  being  perhaps 
an  exception,  I  do  not  know  any  symptoms ;  generally  find  the  animal  in  a  nelplees 
condition.  If  taken  in  time,  the  cQsease  can  oe  cured  by  an  application  of  turpen- 
tine on  the  back,  over  the  hips,  and  on  the  swollen  parts.  Must  be  batJied  in  with  a 
verv  hot  iron.    In  fatal  cases  the  animal  lives  about  three  days. 

Sheep  here  have  become  so  badly  diseased  with  scab  and  foot-rot  as  to  make 
sheep-raising  very  unproiitablo.  We  find  that  thorough  dipping  in'  tobacco-tea  is 
»  certfiin  cure  for  scab.  I  have  also  heard  that  if  blue  vitnol  is  mixed  with  water 
and  the  sheep  compelled  to  walk  through  it  once  a  day  for  a  few  days  it  will 
likewise  effect  a  cure. 

The  raising  of  poultry  is  not  considered  near  so  profitable  as  in  former  years,  be- 
cause of  the  ravages  of  cholera.  The  fowl  mopes  around  or  remains  on  the  roost 
until  it  dies,  which  is  a  very  short  time.  After  death,  the  liver  is  found  swollen  to 
about  twice  its  natural  size.  The  heart  is  also  found  enlarged.  I  am  sure  I  have 
checked  the  disease  several  times  by  using  the  following  recipe :  One  tablespoonfal 
of  finely-ground  black  pepper,  same  quantity  of  alum,  and  one  teaspoonfol  of  soda, 
mixed  m  one  gallon  of  sour  milk,  and  placed  where  the  fowls  can  drink  as  often 
as  they  choose. 

KENTUOEY. 

Mr.  W.  P.  EEia)EB,  Point  Pleasant,  Ohio  county,  says: 

Horses  here  are  subject  to  various  diseases.  The  first  is  weak  eyes,  which  seem 
to  be  hereditary.  An  a  preventive  I  would  recommend  more  care  in  breeding.  The 
second  is  fistula,  which  is  an  ulceration  of  the  top  of  the  withers,  caused  by  a  hurt 
or  bruise  of  the  main  sinews  of  the  neck  where  it  joins  the  top  of  the  shoulders, 
rhis  disease  is  not  necessarily  fatal,  though  it  requires  a  great  deal  of  care  and 
nursing  after  it  has  commenced  running.  There  are  various  remedies.  Some  veteri- 
uarians  bum  with  soft  soap  and  whisky  before  the  pus  has  formed,  while  others 
rub  with  turpentine  and  warm  in  with  a  hot  iron.  Alter  the  fistula  has  commenced 
running,  a  liniment  made  of  May-apple  root  is  the  most  effectual  remedy.  It  should 
be  used  two  or  three  times  a  day^  with  repeated  washings  with  soap-suds.  The 
third  is  tetanus,  or  lock-jaw,  which  is  a  fearful  disease.  The  horse,  when  taken,  shows 
a  very  restless  disposition ;  the  head  protrudes  forward ;  the  eyes  roll  back  and  seem 
to  sink  in  the  head ;  the  hind  feet  are  drawn  under ;  the  tail  is  extended,  while  all  the 
muscles  seem  drawn  to  their  utmost  tension;  some  fever,  with  short  and  hurried 
breathing.  It  is  caused  sometimes  by  a  hurt  and  at  other  times  by  overheating.  Full 
75  per  cent,  of  the  cases  end  fatally.  The  attack  is  of  short  duration,  lasting  only 
from  two  to  four  days.  We  often  bleed  freely  from  the  neck  vein,  wnich,  in  cases 
caused  by  overheating,  is  sometimes  effectuaL  In  cases  caused  by  a  hurt  I  am  of  tiie 
opinion  there  is  no  remedy  whatever. 

With  the  exception  of  a  few  cases  of  abortion  in  cows,  cattle  and  sheep  are  generally 
healthy. 

Hogs  are  affected  with  a  lameness  which  seems  to  be  a  forerunner  of  the  cholera. 
They  become  lame  in  one  or  more  of  their  feet ;  have  ulcere  on  their  joints,  which  last 
n  some  cases  twelve  months.  Some  have  sores  at  every  joint  and  finally  get  well  and 
cake  good  hogs.    We  have  no  remedy. 

I  have  known  some  instances  of  chicken-cholera  where  all  the  fowls  on  a  farm  have 
lied.  They  fall  from  their  roosts  and  die  during  the  night.  Like  cholera  in  the  hog, 
here  seems  to  be  no  remedy. 

LOUISIANA. 

Mr.  J.  P.  Behbnes,  Bast  Baton  Bonge,  says: 

Charbon  often  prevails  in  this  section  of  country,  but  we  have  never  had  a  case  on 
he  place.  I  am  sure  that  nine  cases  odt  of  ten  die  m>m  the  violence  of  the  treatment. 
Poot-evil,  or  the  scratches,  is  liable  to  occur  every  May — particularly  in  May,  I  think, 
"rom  the  heavy  dows,  but  I  find  no  trouble  in  arresting  it  with  an  ointment  made  or 
lo^s  lard  and  black  sulphuret  of  mercury.  Latterly  I  have  found  carbolic  acid 
md  ointment  to  do  as  well,  unless  the  disease  is  neglected  too  long,  and  the  hoof 
x>mes  off. 

33  A 
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I  had  several  caAes  of  black  tonprii«  ainong  my  cattle  last  year,  and  cored  thee  h 
rubbing  the  tongue  and  mouth  with  a  simple  ointment  of  lard  and  carbolic  acid.  Cs- 
tie,  as  a  general  thing,  in  thii^  section  are  mostly  free  from  .disease.     ImportMiSo^    _ 
from  the  Nortli  or  West  are  very  liable  to  die,  and  u>re  peculiarly  susceptible  to  di«iK.   \ 
bcoauHo  our  native  pastures  are  not  nourishing  to  tlioiu.     Wo  must  <]n:ude  up  cm  gnM    I 
before  we  can  8iicc:efl8l*nlly  grjwlo  uj)  our  cattle.    Sheep  thrive  well.     Foot-rot  sja»    * 
times  does  hnnn,  but  is  cun^d  by  anointing  with  pine  tar  aud  separating  from  thj 
tlock.    An  abundance  of  salt  will  prevent  distemper.     Hogs  also  thrive  TrelL    Ihjoh 
parts  of  onr  parish  ohf>lera  has  prevailed,  for  which  no  ettcctual  remedy  has  bM 
found.    I  keen  my  hogs  all  summer  on  cot  ton-scetl,  and  never  lose  any  by  disean.  I^ 
eases  among  fowls  a])])ear  among  the  Asiatic  strains.     The  small  common  breeds  in 
hardy  and  ju-oliliu  of  rggs. 

MARYLAND. 

Mr.  O.  Gingrich,  Keistei-stown,  Baltimore  couiity,  stiys : 

A  disease  has  been  prevailing  among  cattle  in  the  vicinity  of  Baltimore  fur  the  pM 
twelve  or  fourteen  years,  and  in  many  cases  has  proved  fatal.  As  most  oftheeatte 
in  this  district  are  udloh-cows,  the  disease  j[>revail8  most  extensively  among  them.  It 
is  commonly  called  lung-fever,  but  as  it  is  identical  with  pleuro-pueamonia,  it  should 
perhaps  more  properly  l)e  called  that.  It  has  thus  far  baffled  all  nicdicsd  skill  It 
seems  more  malignant  where  a  large  number  of  cows  are  confined  in  filthy  stables.  I 
know  of  several  dairymen  who  were  compelled  to  suspend  their  business  on  tecooEt 
of  heavy  losses  by  the  tlisease.  Renovating  the  stalls,  whitewashius,  nsing  carbolic 
acid,  carbonate  of  lime,  and  smoking  the  stables  with  tar,  &,c.,  have  nad  the  eJSied  u» 
check  the  disease  for  a  time,  but  it  is  liable  to  break  out  again.  The  sj'mptoms  are  s 
cessation  of  the  milk  secretion^  loss  of  appetite,  and  stupor,  accompanied  with  qcict 
))ulse  and  high  fever,  aud  secretKms  from  the  nose  and  mouth.  Some  animals  die  wii&in 
a  few  days,  while  othci's  linger  ibr  some  time.  Fresh  cows  are  more  liable  to  ainck 
t,han  dry  ones.  Nearly  every  case  proves  fatal.  The  disease  is  undoubtedly  tynhoiilal 
in  its  character.  Some  years  a^o  a  bill  was  introduced  in  the  legiolatura  proYidiiigfiff 
an  investigation  of  the  disease,  out  it  fail^  to  pass. 

There  is  no  class  of  animals  among  which  such  heavy  loaaea  oconr  as  among  nriae. 
There  is  certainly  something  wrong  in  the  rearing  and  management  of  hogs,  as  tha 
losses  sustained  amount  to  millions  of  dollars  annually.  I  am  of  the  opinion  that  the 
cruel  system  as  now  and  for  many  years  practiced  has  a  groat  deal  to  do  in  indndss 
disease  amon*;  this  clara  of  animals.  The  hog  is  an  animal  that  cannot  endnrssocE 
hardships  as  horses  and  cattle.  In  the  Western  and  Southern  States  swine  dismei 
prevail  to  an  alarming  extent.  In  these  States  a  moat  cruel  and  iz^adicious  mtanii 
practiced  in  the  rearing  of  the  animals.  Raised  without  shelter  either  fiom  the  burn- 
ing sun  of  summer  or  the  cold  storms  of  winter,  it  should  not  be  wondered  at  that 
they  contract  disease  and  die  by  the  hundreds  and  the  thousands.  Young  shoata  ahoold 
not  be  fed  entirely  on  com,  as  this  feed  produces  an  abnormal  growth  which  nsolts  in 
a  weakened  vitality,  and  generally  ends  in  cholera  or  some  other  disease  incident  lo 
these  animals.  In  the  Eastern  States  and  other  localities  where  the  hog  is  raieed  under 
a  better  and  more  careful  system,  cholera  and  other  diseases  are  not  known.  I  beliere 
if  a  better  system  were  adopted  that  cholera  and  many  other  diseases  to  which  the 
hog  is  now  liable  would  be  almost  entirely  banished.  We  have  sustained  heavy  hwM 
in  this  county,  aud  must  continue  to  do  so  until  a  change  is  made  for  the  better  in  the 
treatment  of  swine.  So  long  as  hogs  are  confined  in  dirty,  filthy,  muddy  peiiB,andfed 
on  nothing  but  dry,  hard  coi-n,  we  must  expect  them  to  sicken  and  die.  The  chokra, 
so  called,  is  also  typhoidal  in  character,  and  this  oi)ens  up  a  wide  field  lor  investiga- 
tion. 

A  disease  prevails  among  the  poultry  of  our  county,  which  has  been  very  deetmctivs. 
Some  farmera  have  lost  Ihoir  entire  flocks.  No  remedy  has  been  discovered.  Prevent- 
ives are  used  with  some  success.  The  poultry-house  should  bo  large  and  well  Tenti- 
lared  and  whitewashed  frequently.  The  droppings  should  be  removed  every  fe* 
days,  and  near  the  door,  exposed  to  the  rain,  should  be  placed  a  good  quantity  of  linsei 
They  are  fond  of  this  and  will  eat  it  every  day. 

IVIr.  R.  J.  AN'iLLOUGiiBY,  Federalsbiirg,  Caroline  conuty,  says: 

We  have  a  disease  among  fowls  here  which  seems  to  affect  but  two  clasaes.  viz.,  tur- 
keys  and  barn-yanl  fowin.  The  disease  is  generally  known  as  cholera.  It  is  verr 
fatal,  and  kills  entire  flocks  sometimes  within  the  suort  space  of  twenty-four  honri. 
It  se*^ms  to  strike  in  spots.  For  instance,  while  the  flock  of  one  fanner  may  he  entirely 
decimated,  that  of  another,  who  may  not  reside  throe  himdred  yards  away,  msy  en* 
tirely  escajie.    We  have  not  be<m  able  to  find  any  remedy  for  the  disease. 

A  number  of  horses  were  lost  during  the  past  summer  and  fall  by  farmers  in  thesJ* 
joining  county  of  Dorchester  by  a  disease  known  as  btind-staggeni.    A  lemedy  flw  the 
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ras  exteneiYcly  need  and  proved  quite  snooeflBful.    It  was  to  split  the  horse's 
and  bind  hor^e-radish  in  the  cut.    In  every  case  where  this  remedy  was  used 
rly  stages  of  the  diseaHe  the  animals  recovered.    From  sixty  to  eighty  horses 
he  disease  in  that  coimty. 

MICHIGAN. 

I  AMES  A.  Lee,  Dowagiac,  Cass  county,  says : 

in  Michigan  is  subject  to  but  few  diseases.  Horses  generally  have  tjiie  dls- 
v^lien  growing,  which  nins  from  one  to  two  weeks.    It  commences  with  a  slight 

atering  of  the  eyes,  and  loss  of  appetite.  As  the  disease  progresses  the  cough 
I.    The  throat  and  jaws  swell,  gather  and  break,  when  the  horse  becomes 

0  swallow,  and  dies  of  sullbcation.  The  disease  will  yield  to  mOd  treatment, 
sweating  the  head  and  throat  with  bitter  herbs,  viz.,  wormwood,  catnip, 
'.,  and  smoking  the  head  with  sulphur  and  old  shoe-leather.  Take  a  ball  of 
;ct  butter  as  large  as  an  egg  and  put  it  down  the  horse's  throat  twice  a  day. 
d  physic  if  the  case  needs  it,  and  keep  the  horse  warm. 

ost  common  complaint  among  horses  is  colic.  The  symptoms  are  extreme 
88.    The  horse  paws,  lies  down  and  roUs,  ^ets  up  and  lies  aown  again,  groans, 

>  bloat,  and  continues  in  this  way  until  death  ensues  unless  reueved.  This 
riably  be  effected,  if  taken  in  time,  by  a  dose  of  one-half  pint  of  salt  dLssolved 
art  of  water.  It  should  be  administered  every  ten  minutes  until  relief  is 
,  which  generally  occurs  after  the  third  dose. 

3  of  diJ3erent  kinds  affect  the  horse  and  are  very  troublesome.  The  symptoms 
)  skin,  rough  coat,  irregular  appetite,  and  the  appearance  of  a  yellowish  mucus 
e  tail.  The  horse  lifts  one  hind  foot  to  the  belly,  draws  himself  up,  partly  lies 
terhaps  entirely  down — on  his  belly,  gets  up  immediately  and  goes  to  eating, 
Idenly,  and  does  the  same  thing  over  again.    Give  a  common  tablespoonful  of 

1  in  a  ball,  followed  by  a  bran-mash  once  a  day  until  relieved;  then  give  a 
jrsic  or  turn  to  ctsss. 

>ve  nine  head  of  cattle  affected  with  horn-distemper  to  one  affected  with  any 
isease.  I  am  well  aware  that  there  are  many  learned  men  who  say  there 
h  disease,  yet  I  know  by  forty  years'  experience  the  truth  of  what  I  write, 
nal  has  a  staring  look  and  a  yellowish  deposit  in  the  comers  of  the  eyes  next 
,  grinds  its  teeth,  hair  stands  up,  tail  soft  two  or  three  inches  from  the  end, 
rarying  from  costive  to  laxative.  This  continues  sometimes  for  years,  and  is 
I  at  times  with  loss  of  appetite  and  strength.  The  pith  of  the  horn  decays 
scharged  at  the  nose,  and  finally  the  membrane  over  the  brain  gives  wav  and 
iBues.    Ciu:e :  Cut  two  inches  off  the  end  of  the  tail  to  start  the  blooa,  and 

>  will  be  found  lacking.  Take  one-half  pint  of  shaq)  cider  vinegar,  put  in  a 
onful  of  black  peppei'  and  same  of  salt ;  dissolve  well.  Then  take  tne  animal 
om  and  nose  while  some  one  injects  one-half  gill  of  the  liquid  in  each  ear.  If 
.,  so  that  the  animal  is  down,  bore  the  horns  with  a  spike-gimlet,  and  ii^ect  some 
quid  with  a  syringe.  Give  a  tablespoonftil  of  copperas  and  saltpeter  in  a  ball 
every  day  for  a  week,  then  every  other  day  for  another  week.  Sometimes  a  cow 
u  full  flesh  and  drop  a  calf  in  midsummer,  give  plenty  of  milk,  and  do  well 
rdays:  the  next  day  give  no  milk,  and  pernaps  no't  be  able  to  get  up  at  all. 
trouble  give  the  above  treatment,  with  an  occasional  slice  of  fat  pork.  Let 
be  taken  from  the  water  she  drinks,  and  a  cure  will  be  effected.    Garget  is  a 

nblesome  disease  in  milch-cows.  The  cow  becomes  feverish,  the  udder  espe- 
Sometimes  the  milk  will  be  streaked  with  blood,  and  a^ain  appear  lumpy,  or 
Vash  the  bag  with  bitter  herbs  steeped  in  vinegar.  Give  a  tablespoonful  of 
»t,  pounded  fine,  in  a  bran-mash,  twice  a  day.  Also,  insert  a  seton  in  the 
.vith  a  piece  of  poke-root. 

bolera  is  increasing  to  an  alarming  extent.  The  first  symptom  is  generally 
I  in  the  animal  canying  his  nose  near  the  ground,  with  a  generally  dull  ap- 
3,  slight  cough  at  first,  and  swelling  under  die  throat.  Some  are  first  taken 
rere  purging.  All  these  symptoms  increase  in  intensity  until  death  ensues, 
sually  occurs  in  from  twenty-four  to  thirty-six  hours.  No  cure  has  yet  been 
Strong  wood-ashes  and  copperas  are  regarded  as  preventives.  I  have  cured 
drenching  with  copperas,  milphur,  and  asafetida. 

Missoimi. 
I.  BuCKHAM,  Phelps  city,  Atchison  county,  says : 

S8  in  hogs  by  what  is  improperly  called  cholera  has  been  very  great.  In  the 
f  18G5-'66  the  losses  amounted  to  at  least  $100,000.    The  symptoms  are  gen- 
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erally  Btupor,  indispositioii  to  moye.  stiffiieas  in  tlie  jointly  eyes  weak  and  wattij 
Bomotimea  red ;  constipatioii  of  the  bowelfl ;  discliarffes  black  and  hard  at  fim  h 
Bome  catiOB  diurrhca  seto  in  with  bloody  dischaxges  and  vomiting ;  high  fever  srApm 
thirst ;  occsiHioual  bleedin;:^  from  the  uoso ;  in  some  cases  they  have  coup^h,  in  <Kii!fl 
none ;  the  Bkin  tiinis  a  dan^  x)uq)lo  on  the  Bidea,  abdomen,  and  throat.  The  dcn'^ 
of  the  attack  varies  irom  one  day  to  a  month.  I  think  about  80  per  cent  of  Um 
attacked  die.  Those  that  recover  peol  olF  like  a  child  with  scarlet  fever.  Pott-w^- 
ieni  ozaminatious  reveal  the  followbijr  diversity  of  phenomena :  Congestion  of  the  ttr 
neys ;  blood  in  the  uretera  and  bladder.  In  other  cases  those  organs  aj>pear  healihr, 
and  the  bowels  contain  a  green,  degenerate  bile  of  an  acid  character;  in  other cw 
the  liver  is  black  in  a  state  of  decom^)osition  with  empty  ^all-bladder ;  again  theffplts 
is  congested  and  distcuded  to  three  tmics  its  normal  condition.  In  some  cases  the  lasp 
show  in  flam  Illation,  with  dai'k  spots  interspersed  through  them ;  and  again,  in  Eomeoset, 
the  stomach  contained  a  green  acid  fluid,  the  action  of  whJch  had  destroyed  ut 
mucous  coating  of  the  walls  of  the  stomach,  rendering  it  not  t-hicker  than  brown  rape. 
It  will  be  seen  irom  this  that  different  organs  are  ailcctcd  in  different  ho^  amati 
with  the  same  disease.  I  have  paid  particular  attention  to  the  progreas  of  the  dlMte, 
and  I  am  satisiied  it  is  contagious.  In  all  cases  whei'e  healthy  hogs  have  come  incou* 
tact  with  diseased  ones  they  have  been  infected.  I  know  of  no  remedy.  We  have  tzied 
everything  recommended,  but  without  success.  The  only  safety  is  in  preventiTCi,i2i 
the  surest  preventive  is  to  kee^  sick  hogs  away  from  the  well  ones. 

A  few  cattle  have  been  lost,  in  pens,  by  a  disease  which  seems  not  to  be  nndeiKood 
here.  I  am  told  by  those  who  have  made  examinations  that  after  death  dark  congestod 
blood  is  found  about  the  joints.    There  is  no  cme  that  I  know  of. 

Cholera  exists  among  fowls,  and  it  is  quite  fatal.  About  50  }>er  cent,  of  tliose 
attxbcked  die.  Smart- weed,  cut  line  and  mixed  with  dongh  or  given  in  strong  tei^  id i 
good  remedy. 

Mr.  John  T.  Gibbony,  Lamar,  Barton  county,  says : 

Cattle  have  suflcred  considerably  in  various  portions  of  this  coonty,  andqiutei 
number  have  died  from  Texas  fever,  a  disease  contracted  from  herds  of  Texaacattk 
which  were  driven  through  the  county.  I  have  heard  of  no  successfhl  remedy  for  the 
disease.  The  contagion  was  confined  to  the  diflcrent  localities  throngh  which  the  cat- 
tle passed,  and  did  not  spread. 

Hog-cholera  carried  off  a  niunber  of  hogs  during  the  past  year.  Those  on  the  pniziei 
did  not  suffer  to  such  an  extent  as  they  did  in  other  localities.  The  disease  seemed  to 
be  more  prevalent  in  the  timber-lands  and  along  its  margins.  Here  the  hogs  were 
allowed  to  run  at  large  in  great  droves.  The  land  was  low,  and  in  some  places  wti 
while  on  the  prairies  it  was  dry ;  besides,  they  were  confined  together  in  i^«T**li  hcrd^ 

Mr.  George  S.  Selyidge,  Wheatland,  Hickoiy  coontyy  says : 

Since  the  passage  of  State  laws  prohibiting  the  grazing  of  Texas  cattle  on  the 
nrairics,  mature  cattle  have  been  healthy.  Calves  are  often  affected  with  adifieai« 
known  as  '^  blackleg/'  About  90  per  cent,  of  those  attacked  die.  The  symptoiu  ar^ 
lameness  in  one  leg  (more  generally,  I  believe,  the  right  forward  leg),  ears  pitched 
forward,  and  nose  dry.  This  condition  lasts  from  ten  to  thirty-six  hours,  when  one  in 
teu  will  probably  be^in  to  recover;  the  other  nine,  of  course,  die.  I  have  tried  blood- 
letting and  active  cathartics  without  effect.  I  have  not  known  any  other  remedies 
tried.  A  rather  remarkable  feature  of  this  disease  is  that  the  fht,  weU-fcd  calT«s  an 
generally  the  (irst  attacked,  and  If  any  escape  it  is  the  lean  ones.  This  ieatnrB  of  the 
disease  has  led  some  breeders  to  adopt  as  a  preventive  a  setcm  passed  throogh  the 
loose  skin  on  the  nudcr  side  of  the  neck,  by  which  a  slight  suppuration  is  kept  ny. 
Those  who  have  tried  it  claim  that  this  is  an  absolute  preventive. 

Sheep  are  healthy  here,  with  the  exception  of  an  occasional  case  of  scab  or  fbot-ivT, 
diseases  too  well  known  to  require  mention. 

Under  the  h(^ad  of  diseases  among  hogs  many  pages  might  be  written.  In  It^Sour 
farmers  lost  heavily,  probably  one-toiirth  of  what  should  have  been  their  income  frr 
the  year.    Some  lost  all,  after  feeding  out  the  enormous  crop  of  1875. 

The  disease  is  what  is  generally  known  as  hog-cholera.  It  presents  itself  in  thrw 
distinct  fonns :  One  in  vomiting  and  purgiug,  presenting  something  of  the  symptnos 
of  cholera  in  the  human  system.  In  another,  severe  constipation ;  and  in  yet  anothrr, 
the  H,\inptoms  of  (quinsy,  without  the  swelhng  under  the  throat.  And  yet  we  call  i( 
all  cholera! 

It  would  bo  hai*d  to  euimierate  half  the  medicines  that  have  been  tried  and  fono^ 
wanting  as  renio<lies  for  this  disease.  But  after  all  we  know  absolutely  nothing  cf 
:he  seat  of  the  disease  or  its  causes.  Those  who  have  not "  doctored"  at  ^  have  fiwi 
as  well  as  those  who  have. 

The  same  remarks  are  applicable  as  to  fowls ;  we  have  suffered  mnch  and  learm^ 
nothing.  I  have  talked  with  a  number  of  our  best-informed  stock-men,  and  even  vith 
ohvsicians,  and  ilnd  their  theories  differ  bo  widely  that  I  hardly  t.lii¥>v  it  worth  vhile 
t    Hvo  them. 
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Mr.  John  Hoenback,  Carthage,  Jasper  county,  says: 

We  have  had  no  prevalent  diseases  among  horses  since  the  epizootic,  four  years  ago, 
except  the  common  horse  or  colt  distempter,  which  seldom  is  treated  with  medicine  or 
proves  fatal. 

There  is  and  has  been  a  fatal  disease  prevailing  among  the  cattle  of  the  coonty.    It 

3iown  as  Texas  or  Spanish  fever,  and  is  very  fatal.  Daring  the  past  summer,  where- 
0vor  Texas  or  Sonthem  cattle  were  herded  nearly  all  the  home  or  native  stock  of  cattle 
lied  off.  In  some  neighborhoods  and  settlements  there  are  scarcely  any  cattle  left. 
Wlien  first  taken  they  appear  to  droop  around  for  a  day  or  two,  looking  very  g^ont 
ftud  hollow.  Thoy  also  have  a  hot  fever,  with  little  or  no  appetite.  About  the  third 
iay  they  appexir  to  fail  very  rapidly,  and  in  many  cases  do  not  live  beyond  the  fourth 
iay,  and  rarely  if  ever  longer  than  the  sixth.  If  examined  after  death  the  stomach 
or  manifold,  and  the  food  contained  therein,  will  be  found  as  dry  as  dry  light  wheat 
bread,  and  the  folds  of  the  stomach  will  be  about  as  tender  as  wet  brown  paper, 
rhere  are  many  reported  remedies  for  the  disease.  I  have  tried  a  great  many  of  t£em 
myself,  but  have  never  succeeded  in  curing  a  single  animal.  I  think  the  only  pre- 
ventive or  remedy  is  to  keep  the  Texas  cattle  away  from  our  native  stock.  Our  cattle 
never  have  the  disease  unless  they  run  with  or  are  grazed  on  the  same  pasture  with 
Texas  cattle. 

For  the  past  two  years  we  have  suffered  to  some  extent  with  diseases  among  hogs. 
The  disease  is  called  cholera  by  many  persons,  but  instead  of  but  one  I  think  there  are 
manv  diseases.  During  last  summer  and  fall  a  great  many  pigs  and  shoats  died.  Some 
would  die  in  a  very  few  days  after  being  taken  sick,  while  others  would  linger  along 
and  live  for  nearly  a  month.  It  is  my  opinion  that  most  of  the  pigs  and  shoats  that 
were  lost  died  from  the  efifeots  of  worms.  Soon  after  death  a  great  many  small  worms 
would  crawl  out  of  the  nose  and  mouth,  and  when  out  open  and  examined  the  stomach 
and  lungs  would  be  found  infested  with  large  numbers  of  small.  white,.wiry-looking 
worms.  I  am  of  the  opinion  that  some  of  the  larger  hogs  died  of  the  genuine  hog- 
cholera,  but  I  have  heard  of  no  certain  remedy  for  it. 

Nearly  every  summer  a  disease  prevails  among  fowls  in  this  county.  I  think  the 
disease  is  what  is  generally  known  as  ohioken-cholera.  We  have  no  certain  remedy 
for  it. 

Mr.  BOBEBT  W.  Fbitts,  Lanes's  Prairie,  Maries  county,  says : 

Cattle  were  qnite  healthy  here  until  late  in  the  fall,  when  a  few  cases  of  what  is 
generally  termed  the  blackleg  occurred.  There  were  some  half-dozen  cases  in  my 
neighborhood,  all  of  which  proved  fatal.  The  animal  generally  lives  from  twenty- 
four  to  forty-eight  hours  after  the  attack  sets  in.  Before  death  stiffiiess  occurs  in  the 
hind  parts,  generally  in  one  hip  or  leg ;  the  head  and  ears  droop,  and  dullness  and 
8tux>or  are  observed.  Fever,  and  a  general  quivering  of  the  flesh,  especially  in  the 
hind  parts  where  the  disease  seems  to  oe  located,  also  are  observable.  After  death  the 
leg  has  a  black  or  bruised  appearance  under  the  skin.  Other  parts  seem  natural  ex- 
cept the  gall,  which  appears  enlarged.  Several  remedies  were  tried,  but  all  failed  to 
give  relief. 

We  have  a  disease  among  hogs  that  has  killed  about  10  per  cent,  of  them  in  this 
neighborhood.  Some  people  term  it  cholera,  some  measles,  and  some  lung:-dlsease.  ^  It 
is  hrst  discovered  by  the  hog  refusing  to  eat  and  lying  around  in  a  stupid  condition. 
Sometimes  they  will  both  purge  and  vomit,  sometimes  uiey  will  purge  and  not  vomit, 
or  vomit  and  not  purge,  and  sometimes  they  will  do  neither.  After  death  the  neck  ana 
chest  turn  spotteid,  and  the  insides  are  often  quite  pied.  Sometimes  they  appear 
nearly  rotten  ^  at  other  times  nothing  of  an  unusual  character  is  observed.  The  dura- 
tion of  the  disease  is  frt>m  one  to  three  days,  but  occasionally  a  case  will  linger  for  a 
week.  After  recovery  from  the  first  attack,  when  attacked  a  second  time,  a  cough  sets 
in,  and  they  usually  die  in  a  short  time.  Thoee  that  recover  are  hard  to  make  thrive 
or  look  well  again,  so  it  is  generally  decided  here  that  but  little  is  gained  by  a  cure. 
Several  remedies  have  been  tried — m  fact  nearly  everything  that  could  be  thought  of 
— but  nothing  has  proved  very  successfuL  I  had  several  hogs  attacked,  but  lost  none. 
I  uBed  turpentine  as  a  remedy.  I  was  compelled  to  drench  some  of  them,  but  generally 
I  wan  able  to  administer  it  in  slops  or  over  their  feed.  I  told  my  neighbors  of  it,  some 
of  whom  tried  it  and  were  successful,  while  others  pronounced  it  a  milnre.  I  believe 
if  used  properly  and  in  time  it  is  not  only  a  preventive  but  also  a  cure.  From  a  tea 
to  a  table  spoonful  twice  a  day  for  two  or  three  days  is  the  way  I  administer  it.  The 
disease  seems  to  be  contagious,  as  it  is  generally  from  seven  to  nine  days  after  it  makes 
its  appearance  amon^  a  gang  of  hogs  before  others  take  it,  and  then  dozens  may  be 
attacked  within  a  period  of  twenty-four  hours.  Dr.  Grace,  who  lost  a  hundred  head 
by  the  disease,  tried  drugs,  but  finally  gave  the  matter  up  and  considered  the  malady 
incurable. 

!Mr.  Albert  Badger,  Nevada,  Vernon  county,  says: 

Last  year  this  county  lost  many  thousands  of  dollars  in  horses,  cattle,  and  b 
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ami  this  year  sooths  to  be  no  exception,  as  the  flnmo  diRcases  have  provailod  to  a  jrreiT* 
or  less  extent  every  your  for  thiity  years  past.  I  believe  tliis  can  be  said  of  ever 
coimty  in  Iho  fSrato.  At  h»aat  ei;:jhty  head  of  horses  have  die^l  in  this  cnunKK^rt 
October,  lf:i77y  from  the  elfects  of  eating  worm-eaten  com,  and  in  all  probability  m 
many  mc^ro  \v  ill  ili(^  before  grass  comes  in  the  spring.  It  is  tmo  this  loss  can  be  aroiilcJ 
by  carefully  romovinp:  all  worm-dust  from  the  com  before  feeding,  but  manynere 
know  the  danger  nntil  too  late.  Others,  boys  and  hired  help,  although  often  waned 
to  be  careful,  are  just  the  oi>posite.  The  symptoms  of  the  disease  are  varioos;  ww- 
times  it  n*8ult»  in  blind-staggers,  crazy  fits,  stupidity,  and  general  prostration;  torn- 
tune^  they  will  sit  for  a  long  time  like  a  dog.  I  believe,  from  the  start  they  are ptf- 
tially  blind,  or  entirely  so.  The  disease  has  never  been  cured,  and  we  sorely  neean 
antidote  f(>r  this  worm-poison. 

We  also  lose  (piite  a  large  per  cent,  of  horses  every  year  by  bots.  The  fly  which  pn* 
dnces  this  grub  is  vory  plentiful  in  prairie  conntrles.  Specifics  are  used  which I0la^ 
times  succe«»d  in  causing  the  worms  to  let  go,  otherwise  Yhe  horse  dies.  Host  one  of 
the  finest  animals  in  this  iiai-t  of  the  county  during  the  past  Bommer,  within  fifty 
minutes  after  he  was  attacked.    One  of  my  neighbors  lost  two  last  week,  andiother 

go 
The  most  troubh-some  disease  among  cattle,  which  yearly  hangs  to  us,  is  blackk^ 

for  which  we  ImA'e  no  imjvontive  or  cure.    The  disease  is  most  prevalent  and  fiAl 

among  calves  and  young  stock.    It  Invariably  attacks  and  kills  the  fattest  ind most 

promising  calves,  and  leaves  the  poor  and  runty  ones.     Either  a  preventive  or  can 

would  save  millions  of  dollars  annually  to  the  peoidc  of  this  State.    I  might  M«ell 

state  here  that  a  <li*ove  of  Texas  cattle  slipped  through  this  county  in  September  lilt, 

and  left  a  disease  which  killed  at  least  $2,000  worth  of  native  stock.     I  lost  five  heil 

of  cattle  mysc:lf  by  it,  and  I  can  say  with  all  truth  that  we  would  all  feel  mnchnfif 

if  we  had  a' remedy  for  this  terrible  scourge. 

NEW  YORK. 

Mr.  P.  E.  White,  Denmark,  Lewis  county,  says : 

A  new  disease  made  its  appearance  the  past  summer  among  horses,  which  ii 
called  spinal  meningitis,  and  bafiles  all  medical  skilL  In  the  last  case  whioli Oime 
under  luy  ol)servat  ion  the  horse,  to  all  appearance,  was  well  in  the  momxzig  but 
died  befoVc  noon.  The  animal,  when  attacked,  begins  to  droop  very  snddenlyt  i^ 
fuses  to  eat,  shows  signs  of  pain,  drops  to  the  ground,  and  is  ziever  again  able  to 
rise.  Tliey  usually  lie  llat  on  one  side,  and  never  seem  to  move  a  mnsole  sfsn  in  tlM 
throes  of  death. 

Colic,  in  its  various  forms,  causes  the  death  of  more  of  our  valuAhla  horm  thn  nf 
other  disease,  and  an  effective  remedy  would  be  of  great  value  to  the  ownen  of  thai 
animals.  Various  remedies  have  1>een  prescribed  for  this  disease,  hnt  they  eftn  ^ 
Colic  terminates  one  way  or  the  other  in  a  very  few  hours,  and  thexefim  nqnim 
speedy  and  careful  treatment. 

We  do  not  know  of  any  prevailing  disease  in  the  herds  of  our  county  except  thit  of 
abortion  among  cows.  This  direful  scourge  and  fearful  drawback  to  the  daiiying  in- 
terests of  this  locality  has  been  prevailLug  here  for  several  years,  and  stiU  oontiiinei 
Tvith  unabat  (m1  progress.  Thousands  of  dollara  are  yearly  lost  to  the  fiumeri  by  the 
ravages  of  this  disease  alone  (we  term  it  a  disease,  for  we  know  of  no  otheriuuMto 
give  it).  We  have  known  of  large  dairies  where  nearly  three-fourths  of  the  oows  would 
abort,  and  yet  no  key  has  been  found  to  unlock  the  mysteiy.  It  is  well  known  that 
lar^e  sums  of  money  and  much  time  have  been  expended  to  solve  this  mystery  withoat 
arriving  at  the  true  cause  or  source  of  the  trouble.  We  would  therefiare  recommend 
that  al^rtion  in  cows  is  one  of  the  diseases  marked  for  a  special  and  tfaoroiiigh  invvti- 
gation  bv  your  department.  The  welfare  of  the  farmers  and  stook-growen  of  the 
country  demands  this. 

In  swine  there  has  been  more  or  less  mortaUty  the  past  season,  espeeiaUy  amonft  pi(9 
from  one  to  two  months  old.  We  have  known  of  nine  or  ten  pi»  ofthat  age  to  die  one 
after  the  other,  and  all  apparently  of  the  same  disease.  The  tust  ^mptom  noticetbk 
is  a  loss  of  the  use  of  the  hind  parts.  They  commence  to  drag  their  hind  legs  after 
them,  refuse  to  eat,  and  usually  die  within  a  few  houra.  Sometimes  when  aflect<d 
with  the  (lis('ast>  they  will  give  a  squeal  and  drop  dead  without  f\irther  ceremony.  !^o 
reniodits,  so  fiir  ah  we  can  loam,  have  been  administered  for  the  arrest  of  the  d^aesM* 
Some  call  it  a  disoase  of  tho  kidneys,  but  we  are  not  prepared  to  state  what  it  is.  We 
only  know  it  cleans  out  a  pen  of  hogs  (it  prevails  also  among  grown  hogs)  in  doQbl^ 
quick  time. 

NOBTH  CAROLWJl. 

Mr.  S.  V.  Pickens,  Ilondersonville,  Henderson  county,  says: 

In  this  loosblity,  where  the  atmosphere  is  mountainous  and  the  water  pnze,  the  moitoi 
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the  ills  to  which  horses  are  liable  are,  either  directly  or  indirectly,  the  result  of  inis 
treatment,  excejit,  however,  the  epizootic  and  other  distempers,  not  very  prevalent  at 
any  time  in'this  section.  Among  the  most  com'mom  diseases  hero  are  the  gravel,  scours, 
glanders,  and  colic. 

In  case  of  gravel  the  horse  manifests  great  pain ;  when  standing  will  stretch  hia 
legs  far  apart ;  when  lyin^  the  animal  rolls  much  upon  his  back.  When  thus  alfected 
the  horse  nnist  be  rdioveilin  a  few  hours,  or  death  will  ensue.  As  a  remedy,  take  two 
eggs,  pour  out  the  yellow  through  a  small  hole  broken  in  the  shell,  then  till  the  shell 
with  spirits  of  turi)entine,  and  make  the  horse  swallow  the  wholo.  Some  inject  onion 
Juice  up  the  water-organ  with  good  results. 

Scours  are  generally  causexl  liy  excessive  exercise  or  over-feeding  with  green  food. 
This  causes  over-heating,  which  is  followed  by  loose  discharges  front  the  bowels,  pro- 
ducing general  debility  accompanied  with  great  suffering.  A  dose  of  spirits  of  turpen- 
tine or  tar  oo7Ai  will  generally  relieve  the  animal  by  checking  excessive  discharges, 
after  which  drench  fnely  with  w:uin  sage  or  pennyroyal  teas. 

Colic  may  be  cauticil  by  excessive  work,  irregular  and  excessive  eating,  drinking, 
A,c,  It  is  indicated  by  the  strongest  manifestations  of  pain,  great  restlessness,  con- 
tinual walkiuff,  rolling  or  jiawiug,  and  body  swollen.  The  most  speedy  cure  known  to 
OS  is  to  "  rake^  the  animal  and  bleed  in  the  neck  and  mouth.  Then  give  him  treely  of 
warm  t-eas  by  drenching,  with  soda  dissolved  in  it.  This  disease  does  its  work  usually 
in  a  few  hours. 

We  believe  most  horses  have  bots  in  them,  bnt  that  their  ravages  are  seldom  com- 
mitted upon  an  animal  when  in  good  health.  Therefore,  when  a  norse  is  debilitated 
and  his  whole  organization  deranged  by  disease,  is  when  the  bots  begin  their  work. 
This  is  known  by  the  great  restlessness  of  the  horse,  and  the  resting  of  his  noee  upon 
liis  flank.  One-half  pint  each  of  whisky,  lye,  sweet  milk  and  molasses  well  mixed  and 
poured  down  the  horse  in  time,  is  almost  a  sure  cure,  but  should  be  followed  in  one  hour 
by  one-half  pound  of  salts,  to  be  repeated  if  ineffectual.  These  remarks  have  special 
reference  to  this  immediate  locality,  but  are  alike  applicable  to  the  mountainous  region 
of  western  North  Carolina. 

Before  closing  my  statement  relating  to  horses,  let  me  advise  the  free  use  of  salt  and 
lime,  or  wood  ashes,  mixed  in  food.  It  serves  as  a  proventiye  for  many  of  the  diseases 
common  among  domestic  animals  of  this  section. 

Our  cattle  seldom  die  of  disease,  save  the  "  hollow-horn,"  more  justly  called  "  hollow 
belly,''  since  the  latter  is  generally  the  cause  of  the  former;  and  distemper,  believed 
to  be  contagious  and  almost  invariably  accompanied  by  what  we  term  the  *^  distemper 
tick,''  great  numbers  of  which  get  upon  the  cattle  about  the  time  and  in  localities 
where  uie  disease  rages.  It  is  thought  to  be  communicated  by  grazing  where  affected 
cattle  have  lain  or  grazed.  It  is  also  said  that  a  cow  may  have  it  in  its  system  and 
communicate  it  to  others  and  show  no  s3rmptoms  in  themselves.  The  free  use  of  sul- 
phur internally  and  kerosene  oil  externally  serves  as  a  good  preventive,  in  whdcb 
alone  is  safety. 

Hogs  are  sometime  affected  with  cholera,  which  is  supposed  to  be  transmitted  from 
one  to  another.  So  very  fatal  is  this  disease  that  perha^  80  per  cent,  of  the  hogs  at- 
tacked with  it  die.  Tar  and  copi)eras  are  good  preventives,  used  in  food.  Kerosene 
oil  and  blue  stone  are  as  good  remedies  as  we  know  of  here. 

]\ir.  James  W.  Tebbell,  QaaUatown,  Jackson  county,  says: 

Here  in  the  mountains  of  western  North  Carolina,  by  far  the  greater  part  of  the  in- 
come of  the  people  is  derived  from  the  sale  of  horses  and  cattle,  particularly  the  lat 
ter,  while  hogs,  sheep,  and  poultry  contribute  in  a  smaller  proportion.  As  we  work 
our  horses  and  mules  while  young,  and  sell  a  large  proportion  of  them  after  maturity, 
it  is  only  in  rare  instances  that  one  ever  dies.  The  epizootic  swept  along  in  the  fall 
of  1872,  but  by  the  time  it  reached  us  it  had  assumed  so  mild  a  type  as  to  do  but  little, 
harm,  and  it  has  not  since  reappeared.  Our  young  horses  sometimes  have  something 
like  influenza,  but  it  seldom  proves  fatal,  the  animals  recovering  without  ^eatment. 
What  is  kuown  as  ''bots"  or  *'  grubs "  is  the  only  really  formidable  disease  that  at- 
tacks the  horse  here.  The  symptoms  are  restlessness,  loss  of  appetite,  the  eyes  appear 
weak  and  the  whites  enlarged,  or  more  apparently  visible,  the  gums  aud  lips  pale  and 
clammy.  The  animal  frequently  turns  his  head  toward  his  flank,  lies  down  fre- 
quently, but  does  not  roll  as  with  coUc.  As  a  remedy  I  can  scarcely  think  of  anvthing 
in  the  whole  veterinary  practice  that  has  not  been  reconunended.  Sage-tea  foilowea 
by  a  purgative,  sweet  milk  and  molasses,  spirits  of  turpentine,  a  bluestone  pill,  are 
among  the  most  commonly-applied  remedies.  I  look,  however,  upon  a  copious  drench, 
sav  a  quart,  of  a  strong  decoction  of  the  common  garden  tansy  as  the  most  efficacious. 
I  ^o  not  give  it  as  i^speciiic,  but  I  have  not  yet  known  it  to  fail,  if  given  in  the  early 
st^es  of  the  disease.  As  a  i)reventive,  keep  a  cloth  saturated  with  nog's  lard  in  the 
stable  during  the  months  of^August  and  September,  and  occasionally  or  daily  rub  the 
horse  lightly  with  it  over  the  parts  where  the  "  bot-fly"  deposits  its  eggs  or  nits  on 
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the  hiur.    Tliese  nitH  by  somo  means  get  into  tho  horse's  stoznach,  and  hatching  tkn 
prodnco  the  gnil).    Grease  kills  tlie  ej^g  and  prevents  its  liatcliing. 

IIo;;;:s  have  cholera,  or  a  disease  which  we  call  cholera,  that  in  the  last  two  yean  ti 
cnt  our  hogs  down  below  the  demand  for  home  consnmptioii.  The  Bjmptoxns  an  1» 
ol*  appetite,  disinclination  to  move,  vomiting,  diarrhea,  emption  of  the  skiii,  load 
hair,  and,  of  course,  great  loss  of  flesh.  It  is  very  fatal,  killing,  I  tliink,  over  hfilf  tbe 
animals  it  attacks.  It  seems  to  be  epidemio.  I  do  not  tliink  it  is  oonta^ona.  \nai 
causes  it  ?  A  writer  in  Illinois — vide  Country  Grentleman — says  an  exclusive  com  dkt: 
but  hero  it  attacks  equally  our  hogs  in  the  wild  mountain  range  with  those  raised  cs 
the  farm,  those  fed  on  kitchonHSWul,  garden-vegetables,  or  by  a  miztnre  of  all  the«( 
things.  It  also  attacks  all  breeds  from  the  Berkshire  down  to  onr  native  razor-backi, 
and  all  the  intermediate  grades.  We  have  no  remedy.  A  good  many  thin^faaTebec 
tried,  and  sometimes  the  animal  gets  well,  but  I  believe  as  lai^  a  pzoportion  witboct 
as  witli  treatment.  My  own  experience,  corroborated  by  that  of  some  of  my  ma^ 
bors,  is  that  a  plentiful  supply  of  fresh  wood-ashes  and  charcoal,  with  a  little  ut, 
kept  where  the  hogs  will  have  continual  access  to  it,  is  a  preventive.  One  would  be 
surprised  at  the  avidity  with  which  they  will  eat  this  mixture.  I  lay  great BtreaiB 
this  preventive,  for  I  do  not  remember  that  I  ever  had  an  s^nimftl  attacked  with  tbe 
disease  when  it  had  been  supplied  with  the  mixture,  and,  as  a  veriiication  of  tbe 
adage  that ''  an  ounce  of  prevention  is  worth  a  pound  of  core,''  I  have  never  had  i 
hog  to  recover  from  the  disease. 

We  also  have  chicken-cholera,  but  I  know  neither  remedy  nor  preventive.  I  odIt 
know  the  chickens  refuse  to  eat,  droop  a  few  days,  and  die.  A  neighbor  tells  me :  Teed 
your  chickens  on  dough  made  of  corn-meal  and  soft'  (lye)  soap  and  they  will  not  ban 
the  cholera.''    It  is  simple  and  worthy  of  triaL 

Mr.  James  H.  BxTMBOuaH,  Warm  Springs,  Madison  comity^  sa;?: 

'  Among  some  farmers  of  this  section  cholera  sometimes  prevails  to  the  extent  of  d^ 
stroying  all  the  hogs  on  the  farm.  I  have,  however,  never  had  a  case,  osing  m  i  pn- 
ventive  a  weak  solution  of  concentrated  lye.  I  cannot  loam  of  any  intelligent  loW 
that  is  employed  in  this  immediate  section,  and,  having  had  no  expetienoemyielf  viu 
sick  hogs  I  am  unable  to  suggest  a  reipedy,  or  present  any  i>ecnliaiities  of  thediieiM, 
as  I  am  not  at  all  acquaint^  with  the  symptoms  of  hog-oholcra.  Bnt  I  am  of  the 
opinion  that  the  disease  in  this  climate  is  solely  attributable  to  want  of  proper  em 
and  intelligent  attention,  over  and  irregular  feeding,  exposure  to  inclement  weather, 
filthy  quarters,  want  of  salt,  m  the  absence  of  which  latter  the  animals  sometimM  n- 
sort  to  dirt  and  the  accumulations  in  thdr  pens. 

The  chicken-cholera  is  sometimes  prevalent  here  among  that  class  of  fiywb  which  ti 
the  staple  poultry  of  this  section.  I  have  no  experience  <^  any  valoe  in  regard  to  thii 
disease,  and  no  suggestion  beyond  the  want  of  proper  care  and  attention  on  the  pin 
of  a  rustic  population  who  have  no  idea  as  to  the  importance  of  attention,  proper  food, 
protection  from  the  weather,  provision  of  proper  gravel,  or  cleanliness  ofioosta  ud 
quarters.  Being  a  country  of  proliiio  vegetation,  and  the  fowls  being  allowed  to  ran 
at  large  over  the  farms,  the  young  ones  are  subjected  to  the  damp  and  cold  of  the 
dews  and  rains,  which  superinduce  diseases  peculiar  to  young  chicks. 

I  am  of  the  decided  opinion  that  in  a  climate  like  this,  naturally  fne  from  epidemic 
diseases  to  man  and  beast,  that  care  and  attention,  intelligent  regard  to  the  comfort 
and  food  of  animals,  will  constitute  good,  effective,  and  sure  preventives  of  difleMM 
of  all  kinds  among  animals  and  fowls. 

IMr.  James  M.  ]Mayo,  WHtaker's,  Nash  county,  says : 

In  response  to  yonr  circular  letter  of  the  IQth  instant,  I  report  as  follows : 
Jlorsea. — One-hnlf  of  1  per  cent,  are  subject  to  what  is  known  among  the  plinten 
as  *^  staggers.''  The  animal  seems  sluggish  and  sleepy,  eyes  dull  and  sonken,  eaa 
cold,  and  pulse  quickened.  This  continues  from  two  to  ibnr  days.  The  «fcTi<w»al  at  is- 
t^jnrals,  suddenly  starts  and  walks,  or  rather  staggers  around  in  a  circle,  wlt^  head 
down.  Of  those  aflccted,  99  per  cent.  <lie.  It  is  noticed  that  there  is  more  of  this  dis- 
ease when  wo  liave  a  rainy  spring  than  when  the  reverse  is  the  case.  The  writer  has 
cnred  one  case.  I  drenched  tho  animal  with  a  solution  or  decoction  of  red  pepper  and 
salt  once  each  day,  and  cut  tho  forehead  about  two  inches  above  and  between  tneeye*. 
then  nmning  the  blade  of  the  knife  down  and  np  loosened  the  skin,  thereby  gettingnp 
a  counter-iiTitation,  I  know  of  another  horse  cured  by  a  similar  process.  1  xhvak  this 
disease  is  duo^n  a  great  measure  to  defective  forage,  bod  and  early  grazing,  when  the 
animals  are  not  acciLstomed  to  it — in  sliort,  when  tnoplimter,  in  anticipation  of  ashort 
crop,  dc^sires  to  economize  in  feed  and  stints  his  animal.  In  1867  we  nad  an  nnuwal 
amount  of  rain  niKl  bad  crops,  and  tho  death-rate  by  staggers  'wia  fearfhl.  In  HvOe 
county  the  rain-fall  has  been  very  great,  and  hence  crop  prospects  exceedingly  poor, 
and  the  fatality  this  season  has  been  much  heavier  than  usnaL  as  doubtleaB  yonha^ 
«een  from  the  repoits  from  that  county.  I  state  this  much  toshow  that  with  jndiciooi 
uanagement  this  fatal  disease  might  be  avoided.    We  also  have  the  BmiBng  epiiootic, 
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that  **  comes  ou  tho  wings  of  the  wind."  I  nse,  and  have  seen  used  with  good  effect, 
carbolic  acid,  pine-tar,  and  other  disinfectants.  We  haTe,  in  isolated  cases,  other  dis- 
eases as  cited  in  the  books,  and  used  the  remedies  as  snggested,  with  the  ordinary  per 
centage  of  failure  and  success. 

Cattle. — We  can  almost  say  our  cattle  are  free  from  disease.  We  give  them  no  care 
at  all,  even  in  winter,  and  what  few  die  is  the  result  of  old  age  or  starvation.  The 
same  may  be  said  as  regards  sheep.  There  are  but  few  in  the  county,  and  they  take 
care  of  themselves. 

Hogs. — Cholera,  as  we  know  it.  is  tlie  disease  that  promises  to  make  the  raising  of 
pork  difficult  in  this  country.  Tne  animal  is  taken  with  vomiting  and  running  on. of 
the  bowels,  no  disposition  to  eat,  general  languor  and  listlessness.  Of  the  old  (one 
year  and  over)  affected,  35  per  cent,  die ;  of  the  young  pigs  and  shoats,  95  per  cent, 
oie.  I  do  not  think  that  the  disease,  once  in  the  sytem  of  the  boar  or  sow,  ever  leaves 
it  entirely ;  for  upon  the  sow  having  pigs  again  she  will  either  have  very  few,  or  what 
Bhe  does  have  will  soon  die  with  this  cholera. 

Eemedies. — Ist.  Put  a  small  quantity  of  spirits  of  turpentine  on  the  com  or  in  their 
feed  three  times  each  week  or  ofbener,  as  it  will  do  no  hami.  2d.  Feed  all  the  slops  and 
Bwill-fced  you  can,  in  which  put  saltpeter,  red  pepper,  and  salt.  3d.  Keep  salt  at  all 
times  whore  the  ho^  can  get  all  they  want,  and,  oy  the  way,  keep  it  where  all  the 
aiikimals  can  get  at  it  at  all  times. 

This  dreadful  disease  was  almost  unknown  in  the  days  of  our  forefathers^  and  I  have 
almost  arrived  at  the  conclusion  that  thB  raising  of  cotton  has  bred  it.  It  is  known 
that  the  eating  of  cotton-seed  by  ho^  while  the  seed  are  in  the  process  of  fermenta- 
tion will  certainly  kill  them ;  and  this,  in  my  opinion,  has  brought  about  the  disease. 
But  the  auestion  is  asked,  *^  How  does  the  cholera  ^t  up  in  Iowa  and  the  Northern 
States,  wnere  they  raise  no  cotton  f '  They  buy  the  oil-cahe,  which  is  made  of  cotton- 
seed, and  feed  it  to  their  ho|y;s.  A  small  percentage  may  die  from  eating  poisonous 
musnrooms,  but  I  do  not  bebeve  that  many  die  from  that  cause.  On  one  of  my  plan- 
tations, on  which  I  have  raised  a  great  number  of  hogs,  I  never  knew  a  case  of  cholera, 
or  any  disease,  until  this  year,  wnen  I  lost  between  fifty  and  sixty  pigs.  The  reason 
was  this :  My  superintendent  had  made  a  oomi>08t-heap  in  which  he  had  put  a  large 
percentage  of  cotton-seed,  and  the  hogs  had  free  access  to  it.  So  soon  as  the  seed  com- 
menced to  rot.  the  hogs  eating  them  were  taken  with  the  cholera.  If  the  farmers  of 
the  North  will  keep  tneir  hogs  frt>m  cotton-seed  and  oU-cake,  my  word  for  it  they  will 
never  be  troubled  with  choSra. 

Fowls, — We  denominate  the  main  disease  with  them  here  **  cholera."  The  fov^  droops 
for  a  short  time,  and  then  commence  spasms,  from  which  they  soon  die.  They  are 
found  dead  under  the  roost  and  about  the  yard.  I  think  this  disease  is  partially  due 
to  inattention.  The  loss  from  cholera  is  about  5  per  cent.  For  a  remedy,  feed  them 
on  small  grain  in  moderate  quantities.  Mix  in  dough  and  feed  once  a  week,  or  as  the 
flock  seems  to  need  it,  alum,  red  pepper,  onions,  and  copperas.  Keep  marl  or  carbonate 
of  lime  where  they  can  get  it,  and  they  will  eat  as  they  need  it.  Turkeys,  ducks, 
geese,  and  peacocks  are  quite  nealthy,  and  I  never  knew  one  diseased. 

OHIO. 

Mr.  James  M.  Bubt,  West  La  Fayette,  Coshocton  county,  says: 

I  can  say  that^  during  a  residence  of  near  half  a  century  as  a  farmer  in  this  county, 
with  few  exceptions  the  cause  of  disease  among  and  loss  of  farm-animals  has  been  the 
result  of  neglect  and  improper  treatment.  Notwithstanding  the  best  of  treatment, 
however,  the  epizootic  prevailed  for  a  time  among  horses ;  ana  what  is  known  here  as 
"  colt  distemper "  frequently  prevails,  which,  if  not  properly  treated,  terminates  in 
glanders,  an  incurable  disease.  My  treatment,  which  proved  efifectnal,  was  saltpeter 
dissolvea  in  hot  water,  mixed  with  wheat-bran  mash  and  fed  warm  with  oats  or  chop 
feed — one  ounce  per  dose  every  third  day. 

No  conta^^ious  or  fatal  disease  has  prevailed  among  cattle  in  this  vicinity.  Feeding 
at  regular  nonrs  in  winter,  with  free  access  to  water  and  salt  at  all  seasons,  has  been 
my  system,  and  I  have  lost  none  from  dLsease. 

Griib  in  tho  head  has  prevailed  among  sheep.  The  disease  is  incurable,  but  it  may 
bo  effectually  prevented  by  giving  them  salt  mixed  with  drv  wheat-bran  as  often  as 
once  a  week  during  the  summer  and  fall  months,  when  the  fly  abounds  which  causes 
the  disease.  The  same  treatment  will  prevent  the  disease  commonly  called  "  rot,"  or 
cure  a  cold  contracted  by  exposure  or  sudden  changes  of  the  weather.  I  am  not  familiar 
with  the  foot-rot  or  scab,  as  it  has  not  appeared  m  this  vicinity. 

The  cholera,  kidney-worm,  and  other  diseases  that  hogs  are  liable  to  in  some  local- 
ities are  effectually  prevented  by  giving  them  free  access  to  the  slack  or  waste  from 
our  bituminous-coal  mines,  which  abound  in  this  vicinity.  Copperas  and  sulphur  are 
its  component  parts.    I  have  never  lost  a  hog  from  disease. 

In-and-in  breeding  is  believed  to  be  the  cause  of  uSX  the  diseases  that  fowls  are 
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to.    Since  "we  have  iiiinv.ally  markrtod  or  oxcliaiige^l  all  onr  own  raising  of  malrt  lac 
kept  our  hcniifiy  <'l('anly  w  iiitt^waslieil  and  the  floors  covered  witli  lime,  we  hxrt'm   ' 
no  chickK  or  jji'own  iowls  from  ch<>U»ra  or  any  other  ilisoose. 

]VIr.  A.  II.  AVui:nn,  ^rijimt  (Jileiul,  Morrow  county,  says: 

Then'  has  ht'<Mi  a  sliirlil  nMnrii  of  iho  opizootic  ainoTi<]:  liorses  this  fall,  acc(iin]4iiir: 
with  aslij^liT  conj^h  and  a  liith-  ilischar^f'fi'oni  lh(»  now?.  JJiit  little  xnedioinowuiT^viiL. 
Bran  niaslu's  and  otln-r  laxa'ivi-s  t<>korp  thehow(?l.sopi"ii,  with  :i  little  extra caiv,liaT( 
res1oro<l  thcin  \(t  ordinary  hoalih. 

ShtM^p  arc'  atfV'ctod  witli  foot-n>t,  scab,  and  what  is  kiio-wni  a«  |jnib  in  the  hea«l  A 
good  nniny  rcnicdirs  arc  usfd,  Homi'tinu'SAvirh  hiiccc^h  i\u(\  a«raiu  without  ftuyappamu 
effort. 

We  Honict  inu's  hear  <»f  a  few  oases  of  thnrnpe  on«l  coiigli  nuiong  hogs,  and  D<«t 
and  then  a  case  of  blind  Htagjr*'!^*,  hut  few  deathn  nro  n-'jHirttMl.  Chan'oal,  i»bes, 
Bait,  and  even  soft-soap,  are  nse<l  as  ren»e<lieB,  esiKJcially  whoii  cholera  pRTiili 
among  hogs. 

ThouHaJids  of  ehickens  die  annnallv  from  diseases  iuculoiit  to  fowK  l^IanvftmilM 
lose  large  tiocks  entire.  Wild-cherry  and  whit«-oak  hark,  dog  feuue],  and Pi*d andbUck 
pepper  are  nsed  as  preventives  and  remcilies.  The  most  successful  treatment  of  late  ii 
a  small  cpiantity  of  asafetida  iu  water,  blue  mass  in  very  small  pills,  and  a  littlfl  blu 
ointment  on  the  head. 

PENNSYLVANIA- 

Mr.  J.  S.  Elder,  Darlington,  Beaver  county,  says: 

Sheep  are  tlie  only  chiMS  of  farm-animals  snbject  to  any  BpeciAc  disease,  andthoDOrt 
troublesome  one  is  that  known  as  *^  pales.''  The  remedies  are  turpentine  and  ooppoai 
mixed  wiih  salt  and  placed  iu  boxes  iu  their  feeding-places.  ])iit  I  find  they  nenr 
recover  their  former  health.  They  dwindle  away  £r  a  year  or  two  and  then  dia.  I 
find  it  almr>st  useless  to  try  to  save  them.  Foot-rot  also  prevaila  to  some  extent  amoBg 
Bheei>.    About  the  only  remedy  used  is  sulphate  of  copper. 

Two  horses  died  in  this  neighborhood  a  few  days  ago.  They  were  sick  bat  a  ftv 
hours,  and  during  this  time  walked  around  with  their  heada  down  and  ears  drooped 
until  they  fell  down  dead.  We  have  no  vet  erinary  surgeon  in  this  vicinity,  and  tittW* 
fore  I  cjvn  furuLsh  you  with  no  diagnosis  of  the  disease. 

A  great  many  cows  annually  die  here  with  puerperal  fever.  There  seems  to  ba  no 
remedy  for  the  disord<jr. 

Mrs.  J.  S.  Yost,  Pottstowu,  Montgomery  county,  says: 

We  have  had  some  cases  of  pleuro-pneumonia  among  horses  iu  this  section  of  tba 
county.    Symptoms :  The  animals  lag  in  their  walk,  and  manifest  little  deain  far 


geon  that  horses  alllicted  with  the  eidzootic  five  yea»  ago  are  moro  liable  tothisdiseafla 
than  ot  hers.  The  disease  is  quit  e  fat  al.  Some  horses  live  but  a  few  days,  while  otben 
may  linger  for  several  weeks.  If  proper  remedies  are  immediately  nscd  two-thirds 
wi  1 1  recover.  A  post-mortem  examination  reveals  the  pleura  in  a  high'state  of  inflamma- 
tion, pi*eseutiug  a  pnqde-red  color.  The  blood  is  watery,  and  abont  the  Itmgs  la  Ibiuul 
pus. 

A  few  cattle  have  also  had  pleuro-pneumonia.  The  symptoms  are  about  the  aameaa 
in  horsrs,  with  the  exception  that  the  cough  is  harsher.  Twenty-five  drops  of  aconite 
and  fifty  drops  of  muriate  tincture  of  iron  in  water,  given  three  times  a  day,  ia  tie 
remedy  used. 

'i'here  have  bo'Mi  some  eases  of  hog-cholera  in  this  locality.  When  attacked  the 
animals  swell  aittl  turn  purjde  about  the  jowls,  and  have  a  white  api>earauce  al^nt 
the  nose  aM«i  nj<>:nh.  If  not  immediat^^ly  attended  to  they  will  die  in  three  or  four 
days.  Acoiiit*'  in  waur  (twenty  dro])s)  is  used  as  a  remedy.  If  the  hogdoos  not  vomit 
wiihin  two  hours,  trn  drops  more  should  be  given.  Rub  the  neck  and  jowls  twice 
with  an  oinlnifut  made  of  four  ounces  of  iodine  udxod  with  one  pint  of  laid. 

C']jic.ken-<I:olci-a  has  prevailed  here  for  several  years  past.  Thoy  often  die  before 
yr)u  are  awaro  that  tlu;rc  is  anything  the  matter  with  them.  When  attacked  they  re- 
fuse food,  tho  foinb  becomes  v»*»ry  dark,  almost  black,  as  does  the  fiesh  after  death. 

TEXAS. 

]Mr.  George  11.  Judson,  San  Antonio,  Bexar  county,  says: 

The  facility  with  which  horsos  and  cattle  are  raised  here,  withoat  any  can  othor 
*^^^  iiiarking  and  branding,  luw  bred  a  carelessness  among  farmen  and  stock-iaiieif 
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that  is  tnily  deplorable.  Trusting  to  nature  entirely  to  provide  food  for  their  stock, 
whe,n  a  cold  winter  follows  a  droughty  summer,  thousaudjs  of  cattle  and  many  horsea 
die  of  stai'\'a(iou.  The  introduction  of  railroads  has  brought  a  new  class  among  us, 
ami  thoy  are  bringing  a  bettor  grade  of  cattle  with  them.  Lands  are  being  fenced 
and  stockt'd,  and  some  care  is  beginning  to  be  ob8er\'ed  in  the  treatment  of  farm-ani- 
mals.    Whether  disease  will  follow  is  yet  to  be  determined. 

I  have  been  a  raisrr  of  sheep  for  several  years  past.  The  only  disease  seriously 
afl'ecting  them  hi-re  is  apoplexy.  Our  oldest  and  fattest  animals  are  generally  the 
ones  to  sudor.  From  a  small  flock  of  five  hundred  and  forty  I  this  year  lost  one  hun- 
dred and  ten  head,  nearly  all  of  which  were  wethers  and  excessively  fat.  There  are  no 
previous  symptoms.  To  an  inexperienced  shepherd  the  sheep  appears  remarkably  well, 
and  apparently  very  happy,  often  frisky,  when  he  suddenly  makes  a  leap  into  the  air, 
falls,  and  in  less  than  three  minutes'  time  is  dead.  This  disease  only  occurs  in 
excessively  hot  weather  when  water  gets  low,  or  when  they  have  to  be  driven 
some  distance  to  water.  I  have  heard  of  no  remedy  of  any  value.  Some  starve  their 
sheep  by  keeping  them  in  their  pens  until  eight  or  nine  o'clock  in  the  morning,  and 
then  folding  them  early  in  the  evening.    This  may  do,  but  I  doubt  it. 

Last  fall  we  had  a  new  disease  among  chickens.  Something  like  a  pimple  or  wart 
ftppeare<l  on  the  heads  of  the  young  chicks,  and  after  a  few  days  the  chick  would  lose 
ito  sight,  and  then  wander  aimlessly  aroimd  untili  t  starved  to  death.  These  warts 
made  their  appearance  on  the  eyelashes  and  alK)ut  the  bills.  Copperas-water  was 
freely  used,  and  all  the  adults  saved,  but  the  young  chicks  were  not  benefited.  In 
fact,  they  were  not  much  cared  for,  as  they  were  a  cross  between  the  common  fowl  and 
Brahmas.  Had  it  occurred  among  the  full-bloods,  in  all  probability  they  would  have 
been  saved.  Di  all  other  respects  the  chicks  were  in  good  health,  as  they  had  an 
excellent  appetite. 

Mr.  M.  W.  WiLMETH,  McEjnney,  Collier  county,  says : 

Among  horses,  we  have  all  the  old  diseases  known  to  farriers,  such  as  boi»,  colic, 
Ac, ;  but  our  most  fatal  local  disease  is  known  as  blind-staggers.  An  attack  of  this 
disease,  on  an  average,  lasts  about  twelve  hours.  The  animals,  so  far  as  my  observa- 
tion enables  me  to  judge,  always  die  of  the  disease.  Boring  into  the  lower  part  of  the 
forehead,  between  the  eyes,  has  been  tried,  but  without  success.  All  other  remedies 
have  alike  proved  abortive.  Spanish  fever  also  prevails  at  times.  The  animal  has 
fever,  and  is  much  afiected  in  the  loins ;  lingers  sometimes  months  before  dving.  In 
some  cases  the  disease  is  cured  by  bathing  the  loins  in  strong  brine.  This  disease  is 
not  so  common  as  formerly. 

We  have,  among  cattle,  the  common  diseases  known  as  bloody  and  dry  murrain,  both 
of  which  may  be  cured  by  purging  the  animal  with  rhubarb.  This  disease  proves  very 
fatal  unless  attended  to  in  time,  say  within  twenty-four  hours  after  the  attack.  We 
have,  also,  what  is  known  as  Spanish  fever.  The  animal  is  taken  with  a  high  fever,  is 
much  afiected  in  the  loins,  and  has  short  breathing.  Cured  by  using  a  strong  tea  made 
of  Jamestown  weed,  either  of  the  seeds  or  leaves,  and  drenching  the  animal  with  a 
quart. 

We  have  had  cholera  here  recently  among  onr  hogs.  It  is  a  thing  of  late  date  with  us, 
and  is  always  fatal,  as  no  cure  has  as  yet  been  di£)OYered.  We  also  have  among  our 
hogs  a  kind  of  lung  fever,  which  is  very  destructive.  It  makes  its  attack  like  Spanish 
fever  among  horses  and  cattle.  Some  cases  have  been  cored  by  the  use  of  calomel 
and  arsenic. 

Among  fowls  we  also  have  what  is  known  as  cholera,  though  this  name  seems  to  be 
applied  to  all  diseases  among  chickens.    Alum,  copperas,  &c.,  suce  used  with  some 

Mr.  James  H.  Swindells,  Lancaster,  Dallas  county,  says  : 

W^e  have  not  been  troubled  with  diseases  among  any  of  the  lower  animals  except 
among  hogs  and  chickens,  both  of  which  were,  and  now  are,  affected  with  what 
is  termed  cholera.  Until  a  year  ago  the  hogs  in  this  locality  were  not  affected  with 
cholera.  The  disease  was  brought  here  by  the  importation  of  stock  from  Wise,  Mon- 
tague, Parker,  and  Johnson  counties,  a  tier  of  counties  lying  in  the  lower  Cross  Tim- 
bers, west  of  this  point.  When  they  arrived  they  were  herded  with  hogs  raised  hera 
In  jess  than  a  week  the  imported  hogs  became  diseased  and  commenced  dying  rapidly. 
The  affected  ones  were  separated  from  the  others  and  various  remedies  were  ma<le  use 
of  to  check  the  disease,  and,  if  possible  cure  it.  None  of  the  remedies  used  seemed  to 
be  of  any  benefit,  and  nine-tenths  of  those  affected  died.  The  disease  soon  spread  to 
the  native  stock,  and  since  then  (last  £aU)  there  has  been  more  or  loss  of  the  disease 
present. 

The  symptoms  observed  are  asfoUows :  Indisposition  to  move  about  or  to  eat;  lying 
down  uK)st  of  the  time  ;  diarrhea,  with  excrements  first  of  a  natural  character,  but 
gradually  getting  darker  until  the  evacuations  become  almost  black ;  fever,  the  tem- 
perature iu  some  cases  running  np  to  106^  F.,  but  generally  to  about  102^.   Before 
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death  the  animal  would  Yomit  a  dark-green  or  black  fluid,  swell  np,  and  tlie  oduiecir 
ted  would  be  very  offensive. 

The  only  effective  way  of  checking  the  disease  wonld  seem  to  be  to  eepantedi 
diseased  animals  and  put  them  into  a  clean  lot  having  nmniiig  water  in  it.  I  had  i 
few  hogs  which  were  taken  sick  with  this  diarrhea.  In  a  day  or  two  the  dischirn 
became  of  a  light-green  color,  and  very  thin.  I  relieved  all  of  them  but  one  (Ibelien 
seven  were  attacked)  by  the  administration  of  calomel.  For  a  hog  weighing  one  In:- 
dred  pounds  I  would  mix  one  dram  of  calomel  with  a  handful  of  meal  and  a  Htj 
milk,  and  let  them  have  that  much  in  the  course  of  twenty-foor  boon.  They  mi 
generally  eat  a  little  at  a  time  until  the  whole  is  disposeci  of.  The  calomel  did  frs 
seem  to  purge.  On  the  contrary,  the  bowels  would  check  np,  and  in  from  oae  te 
two  days  the  animal  would  commence  eating  com  and  wonld  get  well  withont  ur 
further  trouble.  Tlie  one  which  died  would  not  eat  the  meal  in  which  the  calooL 
was  mixed. 

Mr.  W.  A.  Trobinger,  Wliitesborough,  Orayson  connty,  says: 

Cattle  are  very  healthy,  except  those  imported  from  Missonri,  niinois,  Eentoekj, 
Ohio,  (&c.  These  are  nearly  all  attacked  with  a  fever  within  one  or  two  monthiifiic 
their  arrival,  and  at  least  one-half  of  them  die.  The  symptoms  are  high  fever,  ooitiTi 
bowels,  loss  of  appetite,  and  general  listlessness.  The  duration  of  the  diaease  is  fm 
one  to  two  weeks.  Remedies  are  various,  but  none  very  sncoessfoL  Post-moiim  ex- 
aminations usually  show  signs  of  enlargement  of  liver  and  spleen,  with  inflammitfli; 
action  of  stomach  and  bowels.    We  have  no  reliable  remedy. 

Hogs  have  been  veir  liable  to  disease  for  five  or  six  years.  Almost  evOT  diKa* 
that  attacks  animals  of  this  class  is  pronounced  cholera,  but  I  have  seen  but  fev  eiM 
that  could  legitimately  be  thus  called.  The  symptoms  of  the  majority  of  cmm  this 
have  come  under  my  observation  seem  to  be  something  like  the  dissMe  eiDed 
**  quinsy,''  a  swelling  of  the  glands  of  the  law.  The  duration  of  the  disease  is  nmaDj 
only  a  day  or  two.  The  remedies  are  such  as  calomel,  searification  of  affected  pvti. 
nnx  vomica,  and  even  strychnine. 

We  are  very  much  troubled  with  disease  among  all  kinds  of  fowlsL  which,  I  tldiik,ii 
well  named  cholera.  The  symptoms  are  excessive  purgine  of  the  i>owela  and  ksi  of 
appetite.  They  die  within  one  or  two  days.  The  remedies  are  as  varioni  m  the 
wliims  of  men.  The  most  successful  that  have  come,  under  my  observation  are  mad- 
der, capsiciun,  calomel,  and  the  mineral  acids.  Nitio-muriatio  acid  has  coDsidenblerep- 
utation  as  a  preventive.    Dose  from  one  to  two  drops. 

Mr.  Jo.  Abbott,  Hillsborough,  Hill  conntyy  says: 

1.  I  will  say  that  my  observation,  which  is  supported  by  information  I  get  firom  mt- 
eral  well-informed  gentlemen,  is,  that  horses  and  cattle  which  run  at  hii^  on  oar 
prairies  are  entirely  free  from  disease  of  any  kind. 

2.  That  horses  which  are  kept  up  for  use  are  sometimes  troubled  with  bots  or  colic 
These  cannot  properly  be  said  to  be  diseases,  but  instances  of  these  complaints  an  tul 
For  the  first,  a  drench  made  by  dissolving  about  one-third  of  an  ounce  of  blaestoneia 
water  sweetened  is  regarded  as  a  specific.  For  the  latter  one-half  pound  of  biearbao- 
ate  of  soda  dissolved  in  water  is  frequently  used  with  good  effects.  In  violent  etM 
this  is  repeated  once  or  twice. 

Hogs  are  £re<iuently  affected  with  cholera,  which  at  times  assumes  the  fonn  of  n. 
epidemic  among  them.  In  seasons  of  this  kind  the  loss  is  often  50  per  cent. ;  bnt  1  will 
say  that  I  have  known  of  no  cholera  among  hogs  during  the  past  twelve  months.  I 
am  not  infonned  of  a  remedy  for  this  disease,  although  several  experiments  have  bees 
made. 

Fowls,  e8j>ecially  chickens  and  turkeys,  are  frequently  visited  with  cholera.  1  hxn 
never  known  a  fowl  to  be  cured  after  the  disease  was  fully  developed,  thongb  many 
trials  have  been  made.  My  o1)Hcrvntion  is  that  if  fowls  are  fed  on  onions,  mixed  witli 
other  food,  or  if  you  can  induce  them  to  feed  on  the  onion  while  growing,  as  tbey 
sometimes  do,  they  will  never  liave  the  disease.  I  believe  the  onion  to  be  a  sore  pre- 
ventive. 

Mr.  G.  TV.  Johnson,  Humboldt,  Hiint  county,  says : 

Blind-staggers  in  horses  is  perhaps  the  most  fatal  disease  we  have  heie.  The  remedy 
is  to  bleed  &eely  from  the  neck,  taking  enough  blood  to  cause  the  horse  to  show  signs 
of  faintncss.  Then  give  a  drench  composed  of  a  tablespoonfnl  each  of  spirits  of  tnr- 
pcntine,  ammonia,  and  camphor,  with  about  a  pint  of  milk-warm  water.  Alwayi 
Jrencli  through  the  mouth — never  through  the  nose.  Then  bum  tar,  feathers,  wools 
rags,  scraps  of  old  leather,  &c.,  under  the  nose.  If  this  treatment  is  given  nine  C9S» 
out  of  ten  will  recover,  if  the  horse  is  able  to  stand  upon  his  feet  when  it  is  ci^m- 
uenced. 
Both  dry  and  bloody  murrain  are  very  fatal  to  cattle  in  this  Tieinitj.   The  belt 
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remedy  for  the  lirst  is  a  stroDg  tea  made  of  the  common  may-apple  root|  and  for  the 
latter  saltpeter  and  guaiaciim. 

Cholera  m  the  most  fatal  disease  a^ccting  hogs.  The  best  remedy  we  know  here  is 
equal  parts  of  guaiacum  and  copperas  and  Jerusalem  oak  seed,  say  a  tablespoonfnl  of 
each,  mixed  in  slops  soMcient  in  quantity  for  five  or  six  head  of  hogs.  This  has  proved 
a  good  preventive  as  well  as  a  cure. 

Cholera  is  also  fatal  among  all  our  domestic  fowls.  The  best  remedy  I  have  tried  is 
pulverized  mustard-seeds.  No  particular  quantity  is  prescribedi  but  it  should  be  given 
freely.    It  wiU  be  found  a  cure  as  well  as  a  preventive. 

Mr.  Abthtjb  v.  Wadgyneab,  Castroville,  Medina  county,  says: 

Our  horses  are,  in  general,  very  healthy,  and  I  have  noticed  only  two  prevalent  dis- 
eases, viz.,  bots  and  distemper.  The  bote  are  produced  by  two  different  insects,  du- 
trophilii8  and  Chryaopa  metalUcue,  which  deposit  their  eggs  on  the  hair  of  the  norse, 
on  the  breast  and  fore  legs  mainly,  and  are  bitten  off  and  swallowed  by  the  «.TiiTna.l. 
They  are  earned  into  the  stomach,  where  they  remain  until  the  following  spring,  when, 
having  attained  their  full  size  as  larvte,  they  are  carried  along  the  mtestines  and 
evacuated.  The  symptoms  of  a  horse  afflicted  with  bots  are  uneasiness  and  apparent 
pain  in  the  bowels.  The  animal  falls  to  the  ground,  starts  up  again  suddenly,  paws 
with  the  fore  feet,  and  so  on  until  exhausted.  Remedies  are  numerous,  but  I  nave 
found  only  one  which  never  failed.  It  is  as  follows :  Mix  six  ounces  of  Epsom  salts 
with  a  pint  of  a  strong  decoction  of  worm-seed  herb  {Chetwpodii  Mexicani),  say  eight 
ounces  of  the  weed  to  one  quart  of  water,  boiled  down  to  a  pint ;  then  mix  with  this 
solution  about  four  ounces  of  oil  of  turpentine ;  put  in  a  quail  bottle,  and  drench  the 
horse  well  with  it.  At  the  expiration  of  an  hour  give  the  animal  a  naif  pint  of  Un- 
seed oil,  which  will  soon  cause  the  expulsion  of  the  worms  or  bots. 

The  svmptoms  of  distemper  are,  loss  of  appetite,  swelling  of  the  glands  of  the  Jaw 
and  under  the  belly,  slight  fever^  cough,  and  discharge  from  the  nostrils.  If  these 
symptoms  do  not  abate,  emaciation^  general  debility,  and  death  soon  ensues.  The 
following  remedy  is  used:  One-hali  ounce  black  sulphate  of  antimony,  one  ounce 
muriate  ammonia,  three-fourths  of  an  ounce  of  saltpeter,  four  ounces  powdered  gen- 
tian-root, and  two  and  one-half  ounces  of  powdered  famum  groBcum  seed,  mixed,  di- 
vided into  eight  doses,  and  given  three  times  a  day.  The  animal  must  be  kept  in  a 
dry,  warm  stable,  where  no  other  horses  can  come  in  contact  with  him.  Hie  disease 
generally  yields  within  fix>m  five  to  seven  days. 

The  only  disease  which  affects  cattle  to  any  considerable  extent  in  Western  Texas  is 
"  hollow-horn,"  or  "  horn-distemper."  The  cause  of  this  disease  is  a  "  hollow-stomach  " 
and  an  insufficient  supply  of  wholesome  food.  The  s^xttoms  are  gradual  decay  of 
the  pit  of  the  horn,  loss  of  appetite,  sluggishness,  swelling  of  the  eyes  and  head,  cold 
horns,  urine  bloody,  costiveness,  and  swollen  udaer.  The  remedy  is  one-fourth  pound 
each  of  powdered  ginger  and  gentian-root,  one  ounce  of  saltpeter,  and  two  ounces  of 
ammonia,  mixed  well,  and  a  tablespoonfnl  given  three  times  a  day  in  food.  If  the 
disease  is  of  loDg  standing,  remove  tne  purulent  matter,  either  by  sawing  off  the  ends 
of  the  horns  or  by  boring  them  with  a  large  gimlet.  The  hollow  should  oe  kept  well 
cleaned  by  the  iigection  of  a  solution  of  carbolic  acid,  soft-soap,  and  water;  say  one 
ounce  of  carbolic  acid,  four  ounces  of  soap,  and  one  quart  or  water.  In  the  early 
stages  the  disease  may  be  cured  bv  a  generous  feeding  of  oom-meal  and  good  grass, 
and  the  application  of  the  above  solution  to  the  head  and  neck. 

The  **  wolves  "  is  a  disease  caused  by  a  yellow,  grayish-looking  fly,  of  a  species  not 
known  to  mc.  It  deposits  its  e^gs  under  the  skin  above  the  hoof  or  the  animals.  In 
a  few  days  it  hatches,  and  the  mite  migrates  aB  over  the  body,  and  finaUy  lodges  itself 
under  the  skin,  where  it  grows  and  undergoes  its  transformation  as  a  l£urva.  It  then 
h6T€»  through  the  skin,  emerging  as  a  perfect  **  heel-ffy."  These  flies  appear  early  in 
the  spring,  and  cause  the  death  of  thousands  of  cattle.    No  remedy  is  known. 

There  is  no  Texas  or  Spanish  fever  among  cattle  in  Western  Texas.  Ticks  are  plen- 
tiful, but  they  do  no  hann  to  native  stoclc 

Mr.  James  Bowlden,  Will's  Point,  Van  Zandt  county,  says : 

Most  horses,  but  particnlarly  young  stock  two  years  old,  are,  in  the  winter  and 
spring  of  the  year,  attacked  with  a  disease  similar  to  the  epizootic,  and  many  stock- 
raisers  think  it  one  and  the  same  disease.  It  is  generally  known  here,  however,  as  the 
distemper.  The  symptoms  are  cough,  swelling  of  the  glands  of  the  neck,  and  a  pro- 
fuse discharge  from  the  nose  of  a  thick,  green-colored  matter.  It  is  sometimes  fatal 
but  rarely  so,  and  the  animal  often  recovers  without  anv  help.  All  that  seems  neces- 
sary is  good  warm  stables  and  careful  feeding.  Spanish  fever  attacks  many  animals 
brought  in  from  other  States.  All  imported  animals  are  subject  to  this  disease  until 
they  become  thoroughly  acclimated. 

Cuttle  are  subject  to  a  disease  called  murrain,  which  generally  proves  fataL  Yariona 
remedies  have  been  tiied,  but  with  little  success.  Imported  stock  (short  horns)  are 
subject  to  a  disease  called  by  some  Texas  fever  and  by  others  Spanish  fever.    The  dis- 
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SBOe  IB  very  fatal,  aa  bnt  few  auiuiala  sjrviTe.    N< 
lias  l>i«u  t'Duiiil. 

IiO};-(.-lii)lera  Reenia  Ui  Iw  more  ialal  th&n  any  otiier  duea«e  affecting  tun-mi 
Thn  KfitiptiiiiiH  uro  Iosh  of  iipixitilo,  bjinilueMi,  dnllntsss,  and  weakuen  in  tl:eli':i 
K(TOiii-ni--i>ilaii(l  tiirpriitliieliav<.'I>et.'n  iwil  quite  euccvsafull;  aa  a  remedj'  irhrn  ut::' 
istcn-d  diiiiiij!  tlin  lirxt  Htagi-s  of  thn  discaiie.  Many  Hiippoue  the  caaae  of  thr  itLttr 
is  iiinD  wiiTTiii)  iu  tJie  kiiluuyH,  m  Iheiie  otnauH  are  found,  sfter  death,  to  be  mini.: 
ICBx  aO'ected.    Oliickt'ti-vlioicr^  is  also  quite  prevalent  and  fatal.    Wa  have  ne  ]tb 
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Mr.  William  Beikghuest,  Springfield,  says  : 

Thecliniati!  und  natural  Kr:t»<«sof  the  Rock;  Mountaiua  are  nell  adapted  to  Had* 
niainjT,  ciiiitaiiiiuf;  cIi'iiit'iitH  that  are  healt1i-|iroiliicinft  aud  iu  their  naiiinl  Btirti: 
autidotc  fiir  luntiir  diNvawji  that  stuck  Br»  Hiilijcit to.  The  epizootic, ir hen  m^u't-:*. 
«'as  nut  fatal  tu  aniinaU  niuiiiuK  uc  lart;i^.  The  honi),  howeTor,  n  Lvn  dniumiciwl 
Ih  Buhjiict  t'l  two  very  seiioue  diateuipeiD,  which,  if  iiot  promptly  ait«Dilvd  to,wiL 
prove  fatal,  the  iiiuat  coniinou  and  svcioua  i>f  which  is  called  the  cramp-colic,  pnJacri 
by  cliatif^e  uf  anil  oTi-r-ununinr  of  feed.  The  eyniptums  are  reBtletwuiMs,  enliigciMa 
of  abdomen,  accinuiiauied  \rllh  Hcvrre  paiu.  It  will  prove  fatal  in  fonr  or  fin  1iik:i 
The  most  suuccsRfiil  remedy  nwd  in  one-half  THiimd  cummon  Bal-sodo-tTrotabltvpiMU- 
fill  of  f;ioiuid  tnuBtard,  ami  one  tableHpoonfiil  of  cuycuue  pepper,  mixed  in  ntutai 
given  to  the  animal.  The  dose  should  l>e  repeated  in  thirty  minutes.  Two  diwiin 
generally  anRluieut. 

Ill  Mountain  Furcy.  tlie  caiue  of  which  iu  not  known,  the  Bymptoms  are  a  (wdlia' 
nnilfr  the  belly,  which  extrndii  rapidly  over  the  whole  body.  I  have  eeen  the  )um 
swollttn  to  Huch  an  extent  that  the  animal  waa  blind.  It  is  very  difScolt  to  amr  i> 
letis  taken  at  an  early  Btiige,  and  will  prove  fatal  in  a  few  houra.  The  remedy  iibM 
ing  in  the  neck.  If  the  limliB  are  awolleti  bleed  in  each  foot,  striking  the  pliie  vei 
on  the  qiiariur  lietwfeQ  the  hail  and  Louf.  One-foiirth  pound  ufatoee,dividediiiibiK 
AoiOH,  ue  pJllH,  or  naed  as  a  drench,  and  given  every  hour,  in  addition  to  abon  tttit- 
mnit. 

Homed  stock  baa  not  been  subject  to  any  con tofi^oiis  disease  in  thexe  parts,  iltliDiijIi 
thcro  ail!  iHrilatcd  caHca  of  hollow-honi,  dry  mumun,  and  foula,  which  Bcldom  or  rVir 
prove  filial.  Cnttle  thrive  well  on  the  nioiintaiu  gTBHBes  Biunmer  and  winter.  a:iJ 
rcipiire  lint  little  care.  The  raising  of  aheep  ia  attracting  much  atlcnlian  mil  liu 
■tiaincd  conitideralile  importance,  and  nndei  the  mona^ment  of  acienlific  mm  is  In- 
coming very  profitable.  The  S]iiiiiiHh  merino  ia  acknowledged  to  be  the  heat  idiiyilnl 
to  thia  region.  The  only  distemper  in  aheep  that  we  are  troubled  with  ia  the  iicb  <.i 
oeab.  For  tbia  we  etniiloy  the  following  remedy:  After  shearing  dip  the  idi£rt>it 
least  every  otber  year  in  a  strong  solution  of  tuhacco  and  tulpbur,  composed  oluM 
part  of  sulphur  aud  tiveparl«  of  tobacco. 

Stalmtnt  thmmng  the  number  of  twist  raimd  in  1,193  counttM  tff  Ue  TMUi  SMm  n  l^i 
the  number  lout  Is  tarioaf  iiiea»et  and  the  raiutof  tuA  iettta;  alto  the  talutitf  all«dr 
alalia  of  domeelicaltd  animali  lout  by  disease  during  tht  Msu  gear. 
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DEPARTMENT  CORRESPONDENCE. 

1  Department  is  in  constant  correspondence,  not  only  with  its  reg- 
[Tporters  auil  afieuts,  and  witli  agricultural  colleges  and  Stsite  and 
y  asiicnltiiral  societies  tlirougliont  tlie  United  States,  but  with 
dual.s  iu  every  section  of  the  country,  who  make  occasional  calls 
t'orniution  and  mlvico  upon  matters  connected  with  the  progress  of 
in«lrj'.  Tlie  forcigu  coiTespondence  also  is  extensive,  embracing 
luiieations  with  evorj-  quarter  of  the  globe  in  relation  to  agriculture 
iudre<l  topics. 

)  Depaitinont,  by  means  of  this  general  correspondence,  is  kept  well 
wi  of  liie  condition  and  progress  of  agricultural  industries,  both  at 
and  abroad,  while  it.s  means  of  usetnlness  are  enlarged  and  ex- 
d  to  tlie  various  and  increasing  wants  and  interests  of  our  faiiuiiig 
atinii ;  and  its  duty  is  thus  fulfilled  of  ^' acquiring  and  disusing 
i;  tlic  people  of  the  United  States  useful  information  on  subjects 
(■toil  with  agriculture,  in  the  most  general  and  comprehensive  sense 
•.  wonL" 

•:  system  of  international  agricultural  exchanges,  initiated  by  the 
i-tnient,  has  been  kept  up  witli  interest  and  profit,  and  the  eorre- 
lenco  coimected  with  it  has  eUcited  expressions  of  cordiality  and 
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cheerful  wniiu;:;:iiess  on  the  part  of  foreign  goveiTimeuts  and  iudi\idiaiii 
engaged  in  tlic  promotion  of  agricultiu-sil  scieuce,  to  co-operate  \rith  thi? 
Department  in  ellVcting  a  mutual  inteix^hange  of  jiublications  uiwntft 
general  Kubjeiit  of  husbandry,  as  well  as  of  seeds-aud  plants  mdjgeui^t 
to  the  respective  c-ountries.  The  reports  of  the  Kuperintendent  of  iL"^ 
gardens  and  gi-ounds  of  the  Depaitment  and  of  the  librarian  will  sho^ 
the  immediat<5  I'esults  and  illusti-ate  the  iKJrmanent  value  of  these  ei- 
changes. 

Tlie  domestic  correspondence  is  increasingly  interesting,  as  evinein? 
the  important  fad  that  among  the  farmers  and  planters  of  ourcountrr 
there  is  a  growing  and  earne.st  spirit  of  inquiiy  ii«  to  the  most  practical 
and  economical  metliods  of  cidtm*e,  the  uivestigations  and  discoveries oi 
scientists  and  others  in  regard  to  new  and  valuable  products,  and  tlit; 
improvements  which  genius,  sldll,  and  exi>erieiico  Lave  developed  in  me- 
chanicid  a])i)liances.  The  character  and  extent  of  this  correspondenoe 
will  be  mdicated  by  a  few  notices  which  we  subjoin  of  some  of  its  more 
interesting  and  im])ortant  features,  embracing  uiquiries  for  iuformatioD 
as  to  new  and  untiicd  productions  or  methods  of  culture,  and  tlie  re- 
81)onses  which  the  Department  has  been  able  to  give.  In  addition  to 
the  extended  correspondence  of  tbis  nature  has  been  that>,  fiar  more  ex- 
tended, which  relates  especially  to  requests  for  seeds.  Tins  portion  of 
the  coiTcspondence  has  uivolved  a  large  amount  of  clerical  labor,  and 
has  not  been  conducted  without  difficulty,  arising  from  the  necessity  of 
limiting  or  of  declining  altogether  verj*  many  of  tiie  requests  which,  b^ 
th(^  duties  and  means  of  the  Department  peiinitted,  it  would  have  been 
unich  easier  and  pleasanter  to  have  responded  to  without  restriction. 

The  correspondence  of  the  Department  with  the  agricultural  college? 
of  the  coujitry  is  less  intimate  and  complete  than  is  desirable.  Thejie 
institutions  and  the  Department  of  Agricultitte  are  alike  creatures  of  the 
govci'ument.  The  ultimate  objects  of  both  are  the  same,  and  the  useful- 
ness of  each  would  obviously  be  advanced  by  the  maintenance  of  such 
intimate  reflations  between  them  as  would  give  to  each  tiie  benetit  of  the 
other's  facilities  of  information  and  experience  in  its  special  and  appro- 
priate sphere  of  operations.  The  beneficent  uitentions  of  the  goveni- 
ment  can  only  be  realize<l  through  concerted  or  harmonious  action,  auil 
such  action  nuist  depend  essentially  upon  a  froe  interchange  of  views 
and  a  mutual  commimication  of  experiences  and  results. 

TEXTILE  PEODUCTS. 

Tlic  utilization  of  fibers  for  textile  purposes,  which  must  exerdse  an 
imi)ortant  ])earing  upon  the  futiu^  industrial  prosi>ects  of  the  couiitn', 
has  entered  materially  into  the  correspondence  of  the  Department. 
Niunerous  re<iuosts  for  seed  of  the  ramie  and  jute  have  been  responded 
to,  wlieri*  encoiuagementwas  ofiered  forfiiithfiil  experiments,  and  climatic 
conditions  wove  favorable.  We  have  been  obhged  to  advise  our  cone- 
spondents,  however,  m  reference  to  these  imi>ortant  fiber-plants  that 
tho'w  final  success  depended  very  much,  if  not  entirely,  upon  suitable 
ai)pliinu'es  tor  manipulating  and  pre])aring  them  for  market.  Notwith- 
stan<liiig  tlie  liir«^^e  rewards  ofiered  by  the  Government  of  India  and  other 
forcM^rn  govcruTiieiits  t'or  a  satisfactory  decorticating  machine,  nothing 
has  \ct  been  i)r()dn(*ed  of  sulllcient  jiractic^d  and  economical  value  to  me<?l 
the  (Irinaiid.  The  cultivation  of  these  i)lants  in  this eoimti'y  is  an  est5il»- 
lished  siiffi'ss,  so  far  :i.>  coinlitiousof  soil  and  climate  are  roncenii»d :  hnt 
Uie  comuuTcial  value  of  flu^  products  still  de])ends upon  the  consiniotioiJ 
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>f  a  machine  vrhich  will  fill  all  the  requirements  of  cleaning  and  prepar- 
ing the  fiber  so  that  it  may  realize  its  proper  value  in  the  market. 
A  correspondent  of  the  Department  in  Goban,  Guatemala,  who  has 
v^en  much  attention  to  the  culture  of  ramie,  in  a  recent  letter  makes 
ne  remarks  on  the  subject  of  the  much-desired  decorticating  machine. 
«^uich  we  quote  below,  as  containing  suggestions  that  are  of  interest  ana 
value  to  all  who  are  engaged  in  the  culture  of  this  plant.  The  Depart- 
ment, as  is  known,  has  noticed  from  time  tq  time  during  the  progress  of 
its  invention,  improvements,  and  attempts  at  introduction,  a  machine  in- 
v^ented  by  Mr.  Emile  Lefranc,  of  New  Orleans,  for  separating  and  clean- 
ing the  fiber  of  ramie,  jute,  and  other  textiles.  Mr.  Lafranc  has  long 
been  ardently  and  industriously  engaged  in  the  introduction  and  cultiva- 
tion of  nunie  and  jute  in  Louisiana,  and  has  succeeded,  upon  a  somewhat 
Bxteusive  scale,  in  demonstrating  the  practicability  of  successfid  culture ; 
HHd  his  inventive  genius  has  for  a  considerable  peiiod  been  employed  in 
the  construction  of  the  all-important  decorticating  machine.  At  certain 
stages  of  his  progress  he  has  been  so  far  encouraged  as  to  express  great 
coi^deuce  of  final  success.  We  are  sorry,  however,  to  find  tiiat  the  most 
recent,  and  probably  most  thorough,  trials  of  his  machine  have  demon- 
strated its  insufiiciency  for  the  purpose.  As  a  result  of  the  offer  of  the 
India  Government,  a  machine  was  invented  by  Mr.  Greig,  of  Edinburgh, 
which  upon  being  tested  was  found  to  come  short  of  the  required  stand- 
ard ;  but  it  was  considered,  nevertheless,  so  far  hoi>eful  as  to  be  entitied 
to  a  reward  of  $7,500. 

Our  Coban  coiTCspondent,  it  may  be,  has  suggested  the  true  cause  of 
these  failures.    He  says : 

The  cultivation  of  ramie  will  become  a  great  interest  as  soon  as  a  convenient 
machine  is  invented  for  the  separation  of  the  fiber.  I  believe  the  failore  of  so  many 
inventions  to  be  attributable  to  two  causes :  In  the  first  place,  the  inventors  had  not 
[)ersonal  knowledge  of  the  qualities  of  the  plant ;  secondly,  they  wanted  to  do  too 
nuch  ;  and  not  content  with  having  secured  a  marketable  production,  they  tried  to 
l>ring  the  fiber  out  in  a  liigh  state  of  perfection,  which  ought  to  be  left  to  the  manu- 
facturer. A  trial  made  at  I'hiladelphia  with  Mr.  Lefrano's  machine  has  not  been  suc- 
cessful. I  learn  that  the  material  used  for  that  trial  was  dried  stalks.  Now,  one  of 
.he  most  important  desidcratums  for  a  ramie  machine  is  that  it  shaU  separate  tlie  fiber 
Tom  the  frc^h  stalk,  as  it  then  produces  a  snow-white  fiber,  which  remains  wliit^  and 
;lossy ;  while,  if  separated  on  the  second  or  third  day  after  beinc  cut,  the  fiber  becomes 
>f  a  dirty  yellow,  dyed  by  the  decomposed  chlorophil,  &c.,  dissolved  in  the  juice, 
tvhich  is  no  longer  circulating,  but  stagnating.  This  color  renders  necessary  a  poste- 
•ior  bleaching  process  by  chemicals,  which  impairs  the  strength  as  well  as  beauty  of 
the  fiber,  and  makes  the  production  more  expensive. 

It  is  a  remarkable  fact  that  in  view  of  the  exti'eme  desirability  of  the 
machine  in  question,  and  notwithstanding  the  liberal  rewards  that  have 
been  offered  for  supplying  the  great  desideratum,  the  object  still  remains 
tinaccomplished.  At  first  blush  it  would  seem  that  the  demand  for  a 
machine  in  the  present  case  is  neither  more  imperative  nor  more  difficult 
to  bo  met  than  was  that  which  stimulated  the  inventive  genius  of  Whit- 
ney and  gave  rise  to  the  cotton-gin,  and  hfe  and  unbounded  profit  and 
importance  to  the  ciUtiire  of  the  cotton  plant.  We  cannot  but  hope  that 
fi  full  realization  of  the  a<lvantages  that  must  result  from  the  cultivation 
of  ramie  and  jute,  will  in  like  manner,  through  American  ingenuity, 
secure  ultimate  success.  Meanwhile,  a  statement  is  made,  to  which  we 
[ire  unable  to  give  full  credence,  that  Mr.  Felix  Eoland,  of  Paris,  has  con- 
^tmcted  a  machine  which  satisfactorily  answers  the  much-desired  end 
of  separating  the  fiber  from  the  bark  and  the  bark  from  the  stallv ;  and 
that  this  machine  has  been  purchased  by  the  French  Grovernment,  with 
the  intention  of  sending  it  to  the  French  settlements  in  Guiana,  Cochin 
China,  Reunion,  and  Guadeloupe.  And,  fhrther,  it  is  stated  that  all 
34  a 
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these  colonies  have,  in  consequence  of  the  indnoements  offered  by  tli» 
machine,  taken  up  the  culture  of  ramie. 

The  American  aloo,  as  it  is  commonly  called  (Agave  Ammmna),h 
nishes  from  its  leaves  a  €i1)er  of  various  qualities,  tYt>m  the  finest  totik 
coaraest*  and  has  to  Konio  extent — but  never,  that  wo  an*  aware  otia  \ 
this  country — been  utilized  for  textile  purposes,  Buch  as  the  raukingflf  ! 
paper  and  ropes.  It  gwws  natuniUy  in  a  wide  ran  go  of  climate,  anili* 
common  in  Western  Texas,  Mexico,  some  of  the  Soutli  Amerieau  Sta;* 
and  in  India.  In  lionpd  its  lilK^r  is  more  iisod,  probably,  than  ek 
where.  Tlio  consul  of  the  United  States  at  Bt.  Helena,  where,  it  mm^ 
the  aU»o  fi^rows  readily  in  largo  quantities,  kau  written  to  the  Depart- 
ment for  information  concerning  the  mode  of  cleaning  and  pneparinjrih^' 
leaf  for  market.  The  leaf  of  the  Bt  Helena  plant,  be  remarks,  is  \m\L 
thinner  than  that  of  many  other  localities,  not  being  much  over  a  qiumtr 
of  an  inch  in  thickness. 

The  coiisiU  inquires  particularly,  in  behalf  of  i>er8on8  residin^r  at  6i 
Helena  who  (^ont(«nplate  the  utilization  of  the  aloe»,  whether  there  is  any 
machine  of  American  manufacture  for  crushing^  cleaning,  and  pieparis!! 
the  liber  for  market.  We  have  rephed  that  tbero  is  not,  within  tin* 
knowledge  of  the  Depaitment,  any  such  machine  as  he  describes,  and 
that  the  kind  of  machine  l>est  suiteil  to  the  purpose  is  such,  prohabiy,aji 
is  used  in  the  manulacture  of  flax  and  hemp,  of  wliieh  there  isagrwt 
diversity,  those  that  apply  the  cnishing  iK)wer  of  fluted  rollers  beinj 
regarded  a.s  most  successful. 

The  procc^ss  of  preparation  in  Bengal — ^where  the  aloe  is  utilized  U 
the  manufacture  of  its  liber,  but  not  to  veiy  great  extent,  anil  norerfrT 
tradci — is  as  follows : 

The  Iraves  aiv  cut  ami  thrown  into  water  for  tliree  or  more  iliiys,  uft<*r  wLiihtL«y;irr 
takou  out,  njacerated,  and  Hcrapt^d  witli  a  rather  blunt  iiiBtniuient.  It  wiufouid  (lut 
tlio  leal'-li))ers  wlto  loth  to  rot,  owing  to  a  milky,  viucid  Juice  whu-k  thty  lO'^taiiinL 
TluH  defect,  however,  hu8  been  conHiderably  obviated  by  very  h:ird  onisliiiij;,  ur  i'ir»- 
ure,  between  heavy  eylindeitj,  whieh,  by  exiK^lling  tlio  moisture,  I'eudi.U'tt  tile  i:Uri::o:Y 
pliable-  for  weaviii;;  and  other  purxMJMes. 

The  fiber  of  the  American  aloe  in  known  m  commerce  as  *'i)itii,"a 
term  generally  giv(»ii  in  Hpani^h  America  to  fll)er-beariiig  phmtM.  A  «n 
respondent  in  New  York  advises  the  l)epaii:nient  that  he  p^0INJ^4l'^  I - 
introduce  the  pita  to  the  commerce  of  the  world  during  the  prcHciit  V'iii. 
having  under  his  control  a  very  large  extent  of  country — some  4(HMN"' 
acres — covered  with  the  growth  of  the  wild  aloe.  He  estimates  thai  i" 
will  cost  from  $75  to  880  a  ton  to  place  the  liber  u])ou  our  nnu'ket:i,  aiw. 
states  thjit  he  has  been  ottered  $200  a  ton  here,  anil  that  Irom  Abenlivu 
and  Dundee,  in  Scotland,  and  Dublin  and  Belfast,  in  Ireland,  hi*  La? 
similar  offers.  There  is  an  increasing  demand  for  iibi-ouH  uiaterial,  diii'tiy 
for  paper-makhig. 

Oiu:  coiT(»spondence  on  this  subject  has  not  been  CAJuHued  to  the  l)lallI^ 
above  mentioned.  AVe  ha^'e  had  several  lequests for  inibi-mution  it»i)e«t- 
ing  New  Zealand  flax  {Vharmlum  fenax)^  more  pailiculurly  from  OivgDU. 
where  it  is  pro])osed  to  introduce  the  cultuix^  iipou  a  somewhat  extomli^i 
scale.  The  adaptability  of  the  ]>lant  to  that  region  must  be  decided  l.v 
experiment.  It  is  said  that  it  will  endure  twenty  degreea  of  frost  witu 
ont  injmy.  ^^'e  havc^  been  able  to  iurnish  a  quantity'-  of  Bmall  planttii'iT 
the  purpose  of  trial. 

Th(^  iiMiniiies  wliieh  have  been  addressed  to  the  Department  hi  rviVr 
ence  to  the  New  Zt»aland  llux  have  mainly  been  directed  to  the  quesM 
whether  any  pnicticablc  method  has  been  discovei-ed  of  goparatiug  ilit 
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gam  from  the  fiber.  To  these  inqairies  the  Department  has  answered 
that  if  any  definite  mode  of  preparing  the  fiber  exists  it  has  not  been 
made  public.  Various  recorded  attempts  could  be  cited,  but  the  best  has 
been  only  partially  successful.  The  gum  can  only  be  separated  under 
wat-er. 

The  comparative  value  of  this  i)lant  is  a  matter  to  be  considered  by 
thoHe  who  contemplate  its  cultivation  as  a  commercial  fiber.  The  fiber 
may  undoubtedly  be  utilized  with  advantage  for  certain  purposes-r^the 
manufacture  of  paper,  for  instance.  It  forms  a  strong  rope  5  but,  as  it 
is  easily  brokc^n  by  any  flexure,  it  is  not  suited  to  the  manufacture  of  can- 
vas. For  (tables  and  ropes  under  water  it  may  be  valuable,  but  there  is 
no  steady  demand  for  it. 

In  a  letter  to  the  Department  from  the  United  States  consul  at  Singa- 
pore, in  which  the  writer  speaks  of  a  recent  excursion  into  the  interior 
of  the  penim>ula  of  Malacca — ^in  a  great  measure  a  terra  incognita — allu- 
sion is  made  to  the  wonderful  vegetation  existing  there  generally,  and  to 
many  useful  things  unknown  to  civilized  commerce,  among  which  is  men- 
tioned a  remarkable  fibrous  vine,  of  unusual  strength,  used  by  the  na- 
tives, instead  of  rope,  to  fasten  their  boats,  and  for  many  other  purposes, 
and  as  a  fiber  worked  into  fishing  lines,  nets,  &o.  Our  correspondent 
thus  describes  this  newly-discovered  fiber,  which  he  regards  as  promis- 
ing to  be  of  great  value : 

I  found  the  vine  growing  in  the  low  river-bottoms  of  Malacca  in  great  abundance, 
and  from  all  accounts  it  is  to  be  mot  with,  wherever  there  is  a  Jungle,  throughout  the 
Boutbem  half  of  the  Malay  Peninsula.  It  creeps  upon  the  trees  and  branches,  and 
han^  down  to  the  ground  like  small  rojSe.  It  is  of  very  rapid  growth,  so  that  on  be- 
coming an  aiticle  of  merchandise  the  supply,  in  large  quantities,  could  be  kept  up 
constantly.  The  liber  is  found  next  to  the  wood,  covered  by  the  outer  skin,  and  while 
in  its  green  state  can  bo  ea«iJy  removed  and  drawn  off  (if  done  with  a  httle  care)  in 
good  length  and  almost  entirely  free  from  skin-attachment.  The  Malays  told  me  they 
considered  it  the  strongest  known  fiber,  even  stronger  than  silk.  Thev  twist  it  by 
hand  into  thread  and  small  cords  for  fishing  lines,  nets,  snares,  and  other  purposes. 
Spinning  and  weaving,  especially  the  former,  being  very  Uttle  practiced  in  the  Maiavsn 
states,  I  have  thus  far  been  unable  to  see  any  tissue  or  fabric  made  of  this  fiber,  but 
I  feel  certain  that  it  can  be  spun  and  woven ;  and,  probably,  owing  to  its  wonderful 
strength,  fineness,  and  smoothness,  into  the  finest  imaginable  tissue,  as  fine  as  the  pina- 
cloth  of  the  Philippine  Islands.  Twisted  into  a  twine  of  about  ^tli  of  an  inch  in 
thickness,  I  have  shown  it  to  shipmasters,  some  of  them  very  strong  men,  and  they 
have  not  been  able  to  tear  it  apart  with  their  fingers,  and  have  jnononnccd  it,  for 
strength  and  smoothness,  superior  to  any  cord  of  known  material. 

We  regret  that  a  sample  of  this  fiber  forwarded  by  our  correspondent 
has  failed  to  reach  us. 

SUGAR  IK  THE  SANDWICH  ISLANDS. 

In  re8])on8e  to  a  request  of  the  Department  foi*  information  concerning 
the  cultivation  and  manufacture  of  sugar  in  the  Sandwich  Islands,  we 
have  rcHieivod  fix)m  James  Scott,  esq.,  the  United  States  consul  at  Hono- 
lulu, the  following  detailed  sketch: 

You  ask  that  I  •^ivc  you  some  idea  of  the  culture  of  sugar  in  the  Sandwich  Islands, 
ruibifuinj^  tlu-  dilRTOut  varieties  of  cant*  employed,  the  ])eculiar  ]>ro]HTrics  of  each, 
and  tlnir  relative  nature,  as  well  for  makin;^  sugar  and  sinip  as  for  their  endurance 
an<l  capacity  tV»r  nnjiiiliag  iiijuries  by  the  eold. 

There  li.'iri  l»tH.'u  liitle  done  on  those  islands  as  yet  in  tlio  way  of  gathering  and  put- 
tin*^  iu  ttiiii  statistical  information  on  the  subject  of  sugar-culture,  and  I  must  rely  on 
such  iuiunnatioii  as  I  can  obtain  from  other  sources. 

Sn«^ar-<  auc  is  iudijifcnous  to  the  Hawaiian  Islands  as  it  is  to  all  the  principal  islands 
in  The  Pacilic,  and  it  warf  noted  by  Cook  in  his  visits  to  these  islands  as  being  *^of 
largo  size  and  of  good  quality."  The  natives,  however,  made  no  use  of  it  beyond  that  of 
food,  audit  wa^i  not  until  foroigucrs  settled  ou  the  islands  that  any  attempt  was  mado 
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to  utilizo  tho  vast  fields  of  -wild  cane  that  natives  say  grew  in  every  valley  and  pliis 
of  tho  islands. 

Sugar-cane  was  first  ntilizeJ  and  made  into  sugar  aud  simp  about  1819  in  a  pricL- 
tive  kind  of  way.  Sugar  and  molasses  began  to  be  mannfnctnrcd  for  exnoitaticD  ia 
1S37,  That  year  there  -were  exported  4,28b  pounds  of  sugar  and  2,700  galloDS  of  hkk 
lasses.  In  1&7G  there  were  exported  26,072^4^9  pounds  of  sugar  and  139|073  gaUouflf 
molasses. 

The  process  of  manufacturing  sugar  and  molasses  on  these  islands  now  ia  the  niae 
as  in  other  countries.  Tho  machinery  has  all  the  most  recent  improvements.  Tbe 
power  used  to  propel  the  machinery  is  water  and  steam.  Tho  sugars  made  now  m 
almost  bAI  of  refinery  grades,  and  with  little  exception  cxi>ort«d  to  the  United  Stitoi 

The  varieties  of  cane  used  are  as  follows : 

Ist.  White  canCy  common  to  tho  soil,  somewhat  resembling  tho  Tahiti  variety, l»eiu;, 
when  under  a  good  state  of  cultivation,  of  a  pale  greenish-yellow  color,  deepening  on 
the  latter  shades  as  it  matures;  rather  soft  rind,  long  point'ed,  with  thoeyeorW 
partly  sunken  in  the  stalk ;  tassels  freely  and  ratoons  well  in  most  localities. 

2d.  The  white  cane,  incline<l  to  a  straw  color  when  ripe,  an  inferior  cane  lacking  tich* 
ness  of  juice,  aud  but  little  cultiv<ited. 

3d.  The  ribbon  or  striped  cane,  green  and  purple,  rich  and  juicy,  and  prefemd  in 
high-land  cultivation. 

4th.  Purple  canes,  rind  and  joints  hard,  requiring  ^preat  power  in  crashing. 

5th.  "  Tahiti"  or  **  Ko  Pake  "cane,  of  the  yellow  variety,  rich  in  juice,  prolific,  trafibei 
easy,  and  with  good  cultivation  ratoons  well. 

6tn.  Pua-ole  or  arrowless  cane,  a  favorite  cane  in  many  localities,  as  it  fan  K* 
allowed  to  stand  over  without  much  detriment,  if  any,  and*^docs  not  exhaust  tho  mmL 

The  first  and  last  two  varieties  of  cane  are  almost  entirely  uso<l  and  sovenllTpro 
ferred  as  they  may  suit  tho  soil  and  altitude  in  which  they  are  i>laiited. 

The  fifth  variety  is  said  to  bo  much  the  best  for  hrwer  Hands.  There  is  a  diffcirat* 
of  opinion  here  as  to  its  origin.  Some  say  the  seed  camo  from  Tahiti.  They  rill  it 
Tahitian  cane;  and  others  say  the  seed  came  from  China,  and  they  call  it  byTbr 
Hawaiian  name  **  Ko  Pake,"  or  Chinese  cano.  The  Tahitian  cane,  or  '^  Ko  Pake,^  \i 
certainly  a  very  fine  cane.  It  grows  tall  and  large,  aud  has  more  saccharine  matM 
and  less  woody  fiber  in  it  than  any  other  cane  known  in  the  islands.  On  19  acre*, 
measured  on  the  island  of  Maui,  there  was  i>rodiiced  from  this  seed  last  year  90  tons 
of  sugar,  or  5^  tons  to  the  acre. 

The  sugars  and  sirups  produced  here  are  of  an  excellent  quality.  As  we  have  no 
frosts  or  cold  weather  on  these  islands  so  low  down  as  tho  sugar-growing  plane,  ii  is 
impossible  to  say  what  capacity  tho  cano  has  for  resisting  nxjuries  from  cold.  T1m» 
mercmy  ranges  hero  tho  year  round  between  (59^  and  89°  Fah.  Karcly  does  it  go  above 
or  below  these  figures. 

I  am  informed  by  some  of  the  sugar-planters  hero  that  seed-cane  of  these  ialamU 
could  bo  transported  if  it  is  thought  desirable  to  test  its  qualities  in  the  United  {>iat03 

KUCAI.YPTUS,   CINCHONA,  AND  COFFEE  IN  GUATEMALA. 

Oiir  coiTcsj^oiidc'.iit  in  Coban,  Guatemala,  to  whose  letter  on  the  sulv 
ject  of  ramie  avo  have  refeiTed  abo\'e,  states  that  the  eight  species  of 
eucalyptus,  the  seeds  of  which  he  iveeived  from  the  Department,  are 
growing  beautifully,  and  that  a  beginning  is  likewise  being  made^  with 
promise  of  success,  with  the  cinchona.  Cobaii  is  4,300  feet  above  the 
level  of  the  sea,  and  is  generally  denominated  the  "Alta  Vera  Paz,"  beinu 
the  capital  of  the  department  of  Vera  Taz,  on  the  Rio  Diilce,  The  tem- 
perjiture  is  remarkably  equable,  being  seldom  less  than  sixtj*  nor  more 
than  eighty  degrees ;  and  the  fertility  of  the  soil  i«  increased  by  an 
abundant  rain-iall,  adapting  it  to  the  culture  of  almost  siny  plant,  Vith 
the  exception  of  such  as  may  require  winter  rest.  •"  Our  con-espondent 
siiys : 

Wo  have  in  tho  Alta  Vera  Paz  a  number  of  United  States  agriculturists,  aud  onr 
little  American  colony  is  increaHing  ra])idly.  They  are  planting  colfce,  for  which  cult- 
ure this  part  of  Guat<'iuala  is  more  advantageoua  tban  any  part  of  Mexico  or  Central 
America  which  I  have  seen. 

AUSTRALIA. 

From  our  correspondence  with  the  different  oolonies  of  Australia  we 
ii»-ro  received  much  valuable  information  respecting  the  agricaltoral 
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coDdition  of  that  progressive  country,  as  well  as  important  additions 
to  our  stock  of  exotic  and  economic  plants.  The  director  of  the  botanic 
gardens  at  Melbourne,  Adelaide,  Brisbane,  and  Hobart  Town  have 
responded  liberally  to  our  requests  for  information  and  to  our  system  of 
international  exchanges  of  agricultural  publications  and  seeds. 

From  Brisbane^  the  Department  has  been  favored  with  a  small  supply 
of  sugar-canes,  or  the  different  varieties  which  are  cultivated  in  Queens- 
land, with  a  view  of  testing  the  practicability  of  the  safe  transportation 
of  the  canes  for  the  purpose  of  introducing  them  into  the  sugar  districts 
of  our  Southern  country.  These  samples  have  been  distributed  to  reli- 
able cultivators  in  Calilbmia,  who  were  disposed  to  make  a  trial  of  them 
on  tlie  Pacific  Coast.  It  is  hoped  that  the  experiment  of  introducing 
these  foreign  canes  may  be  extended  to  Louisiana  and  Florida,  and  else- 
where within  the  Atlantic  sugar-belt.  The  canes  comprising  the  present 
experiment,  as  our  corresx)ondent  at  Brisbane  informs  us,  were  originally 
obtained  from  Mauritius,  Java,  New  Caledonia,  and  the  South  Sea  Islands, 
and  are  some  of  those  which  are  found  most  suitable  for  cultivation  in 
Queensland,  where  they  have  succeeded  well  as  far  south  as  lat.  28^; 
and  they  have  also  been  cultivated  in  New  South  Wales,  several  degrees 
farther  south.  Such  of  these  varieties  as  may  be  best  adapted  to  culti- 
vation in  our  Southern  States  can  only  be  ascertained  by  experience,  as 
the  same  plant  is  so  modified,  both  in  habit  and  appearance,  by  change 
of  climate  and  soil,  that  in  some  instances  it  presents  the  appearance  of 
a  distinct  variety. 

AGEICULTUBAL  COLI^GE  IN  JAPAN. 

The  Department  has  been  favored  with  a  dispatch  fix)m  the  Minister  of 
the  United  States  in  Japan,  embracing  an  account  of  the  inauguration 
of  an  agricultural  college  in  the  city  of  Tokei. 

The  occasion  appears  to  have  attracted  great  attention  among  the 
Japanese,  and  is  not  without  interest  to  agriculturists  and  friends  of 
progress  throughout  the  world.  The  entrance  to  the  college  was  decorated 
with  flowers  and  with  the  national  flag.  Okubo,  minister  of  the  home 
department;  Kawaji,  chief;  and  Ando,  inspector  of  police,  with  their 
secretaries,  were  there,  dressed  in  uniform,  llie  Mikado  attended,  having 
in  his  suite  His  Imperial  Highness  Arisugawano-Miya  and  several  other 
princes  of  the  blood,  their  excellencies  Sanjo,  Iwakura,  Oki,  Okuma,  and 
Ito.  On  his  arrival  at  the  college  His  Majesty  was  saluted  by  the  oand 
of  uuisic  of  the  navj'.  The  minister  of  the  home  department  and  the 
master  of  the  ceremonies  preceded  His  Majesty  to  the  place  of  the  cere- 
mony ;  there  the  home  minister  presented  the  rules  of  the  college  to  the 
Emperor,  who  spoke  as  follows  in  reply : 

Wo,  the  Mikado,  consider  agriculture  the  foundation  of  a  country ;  through  it  the 
earth  i^  made  to  oiler  it8  fniits  uud  the  people  prosper;  and  therefore  that  science  is 
of  the  j;reat<'st.  importance.  We  have  been  well  pleased  with  the  report  that  has  been 
Hubniilted  to  us  cbncerniiij;  the  objects  of  this  college,  and  we  have  come  in  person  to 
opou  it  to  tlio  public.  It  is  our  earnest  hope  that  this  school  wiU  contribute  to  increase 
the  produce  of  our  soil  and  the  prosperity  of  our  subjects. 

Okubo,  minister  of  the  home  department,  then  delivered  the  following 
address: 

Your  Majesty,  the  Emperor,  on  receiving  the  report  of  the  completion  of  tiie  build- 
ings of  the  a^icultural  coUege,  graciously  resolved  personaUy  to  perform  the  opening 
ceremony.  Your  Majesty  has  in  your  wisdom,  declared  the  science  of  agriculture  to 
be  a  most  important  one,  and  it  is  a  fortnnate  thing  both  for  the  country  and  the 
I>eople  that  Your  Majesty,  by  establishing  this  school,  where  agriculture  will  be  treated 
us  a  scieuce,  increases  the  fertility  of  the  soU  and  the  prosperity  of  the  people.    Yonr 
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Mi^icsty^H  Bcrvaiif ,  ToHliimicbi,  will  boar  in  mind  your  wiav  iutoutions,  ond  devote  Lio- 
80.lt'  with  zoal  and  diligence  to  tluR  taKk.  From  this  clay  the  agricultarc  ofoniCKi- 
try  will  gi'adiially  inijirove,  the  soil  boiionio  more  product  ivo,  tho  people  mon?  woal!k 
I,  Okubo  ToKhiniicbi,  minister  of  the  homo  department,  and  Yonr  Mnji^sty's  semrt. 
most  respoctlnlly  oiler  my  cougratulationfionthiBS4th  Jannnry,  the  11th  yeorcif  JUijL 

Dr.  J.  A.  McBride,  in  the  name  of  the  foreign  teachers,  then  said: 

Your  MajoKi.y,  tho  Emperor,  has  graced  the  openiufl  ocrcuinny  with  your  pn^'ii'^r. 
aud  your  foreign  servants,  J.  A.  McBrido  and  his  collca^icfl,  feci  jnt^atlj  houomlr^ 
this  aet.  Your  foreign  servants,  having  be^n  appointed  teachers  or  nCTicnltiirv,  Wi 
a  heavy  responsibility,  and  thanking  Yonr  Ma^josty  for  tho  favor  conferpwl,  wftsri-} 
brielly  state  what  wo  consider  to  be  our  duty.  In  our  o])iuiou  the  wcalthof  a  coQLny 
has  its  root  and  fimndatiou  in  agricultuRs  Your  Majesty  has  always  taken  ;;itst 
interest  in  agrieulture,  and  wo,  your  foreign,  servants,  feel  tho  reaponsibility  wc  are 
inider  to  tea<:h  the  pupils  of  tho  cone|;fe  the  science  of  agricnltiire  in  all  its  bTanrbn. 
At  present  the  best  methods  f>f  choosnig  scc<1s,  sowing.  ibecUD|^  cattle,  niing  miiiiir?. 
<&c.,  have  been  cl(»sidy  inveMigated  in  Europe,  and  toobi  andanachinea  for  agriooluin! 
purposos  have  1>ecu  im])roved  and  multiplied.  We,  your  foreimi  aorvaut^,  willatuad 
to  tiieso  matters,  and  by  giving  both  theoretical  and  practical  losaons  in  fuming  v« 
hope  to  hasten  the  progress  of  agriculture  in  Your  Majesty's  dominions. 

His  Majestj-'s  reply  was  as  follows : 

The  buildings  of  the  agiicultnral  college  being  completed,  we,  the  Mikado,  nor 
declare  tho  college  opened.  Wo  hope  that  you  wiU  co-o|)erate  with  our  intenuouto 
improve  agrieulture  by  teaohing  your  pupils,  and  thus  advance  farming  iu  our  conntiy. 

AGRICULTURAL  INSTITUTIONS  OF  SWEDEN  AND  NORWAY. 

The  Department  is  indebted,  through  the  Secretary  of  State,  to  tlie 
Hon.  C.  G.  Andrews,  late  Minister  of  the  United  States  at  StockLolm, 
for  the  interesting  information  enilwdied  in  the  statement**  below,  iu  il- 
lation to  the  various  agricultural  institutions  of  Swerteu  aud  Norway, 
embraeiug  theu^orgiuiization,  equipment,  economical  management,  oonr^ 
of  instruction,  the  appropriations  by  which  they  are  sustained,  their  care- 
ful supervision  by  the  government,  &c.  The  facts  in  these  various  par- 
ticulars will  not  only  be  interesting  but  instnictivo  to  our  fanners,  a« 
showing  the  liberal  i)ublic  support  wliich  is  awanled  to  these  institntioiis 
and  the  scrutiny  exercised  by  the  government  in  the  direction  of  their 
afiairs. 

There  are  in  Sweden  an  Academy  of  Agriculture,  two  si^ieultiu'al  <i>I- 

leges,  twenty-seven  agricultural  schools,  and  twenty-six  county  agricult- 

mal  societies.    The  Koyal  Academy  of  Agriculture  was  foiuided  in  ISll. 

and  is  located  at  Stockholm.    The  King,  who  habitiuilly  attends  its  aimnal 

meetings,  is  its  i)atron,  and  the  crown  prince  is  its  first  Lonoraiy  meailvi. 

^J'lie  object  of  the  academy  is  to  acquire  from  experience  and  scieni^e  j»h1 

to  ditlUse  knowliKlge  of  exi>erunents  and  inventions  useful  for  agileultTU'O, 

and  by  that  means,  as  well  as  by  the  distributitm  of  rewanls,  to  ellk't 

imi>r<»  von  lent  in  agvi(;ulture  an<l  kindred  industries.     It  nmintains  ronv- 

spondence  with  the(!0unty  agricultuiril  soi'ieties  ibr  the  reciprocal  inter- 

cliangeotinlonnation;  ])ui)lishes  an  agricultural  jierioilical;  supervisesaii 

exiHMimental fartn,  situated  two  miles  tVom  Stockholm,  and  which  is  piv- 

vi<](Ml  witl)  a  resi(len<*e-l)uildiug,  a  laboratory,  mills,  and  all  the  means  tbr 

scientili(r  1'arniing ;  and  directs  tlie  operations  of  a  corps  of  twelve  agriciill- 

nral  engineers,  wlio  are  paid  by  the  state,  and  who  tnivel  through  llio 

country  to  inii)hint  information  in  resi)ect  to  drainage,  aixrhitectuiv,  ami 

other  ni;ittersp<'rrainhigtotlr'])racticeof  agriculture.    1 1  has  a  director— 

tiie  pn  s(»!it  ine.uiabent  being  an  ex-minister  of  the  cn>wn — who  is  its  pn*- 
sidinjr  ollic' 
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amy ;  and  a  cashier,  who  attends  to  the  collection  and  disbursement  of 
bhe  funds  of  the  academy,  and  renders  accounts,  with  estimates  of 
receipts  and  expenditures. 

Membership  is  limited  to  twenty-foiu'  honorary  members,  who  are  ap- 
pointed by  the  royal  government  on  the  proposal  of  the  academy,  one 
hundred  and  thirty-six  workinjjf,  and  seventy-flre  foreign  members,  chosen 
by  the  academy  tfom  men  known  for  knowledge  in  general,  and  experi- 
ence and  insight  in  one  or  more  of  the  matters  within  the  scope  of  the 
academy's  o])erations.  Of  tlie  working  members  at  least  thirt^-six  are 
to  be  resideutjii  of  Stockholm  or  its  neighborhood,  and  are  to  serve  on  the 
six  following  committees,  namely:  ten  members  on  the  committee  on 
agriculture,  which  committee  concerns  itself  with  field  culture  and  stock- 
raising;  six  on  a  committee  on  forests,  horticulture,  and  gardening;  fbur 
on  a  committee  on  agricultural  machinery  and  implements ;  four  on  a 
committee  of  agricultm^al  science :  and  four  on  a  committee  on  statistics. 

The  director  and  secretary  are  by  virtue  of  office  members  of  each  com- 
mittee. The  academy  selects  one  memlior  of  each  committee  to  act  as 
chairman  and  reporter.  The  director,  the  six  chairmen,  the  secretary, 
and  the  cashier  compose  a  committee  of  administration.  The  academy 
ledger  is  to  be  finished  and  delivered  to  the  committee  of  administration 
at  3ie  end  of  April  of  each  year,  wliich  committee  reports  the  result  of 
the  examination  to  the  academy.  The  latter,  if  it  chooses,  can  appoint 
another  committee  to  examine  the  ledger  again.  The  academy  awards 
prizes  for  agricultural  improvements  and  essays  to  fbreign  as  well  as  to 
home  comi)etitors. 

The  gentry  and  wealthy  landed  proprietors  in  Sweden  usually  carry  on 
their  estates  themselves  (through  an  hispector),  living  upon  them  in  the 
summer  and  occasionally  visiting  them  in  the  winter,  instead  of  waiting 
them  out.  Though  they  do  not  themselves  perform  manual  labor  in  the 
fields,  they  are,  however,  thoroughly  acquainted  with  the  detiiils  of  agri- 
culture. Many  of  the  most  successful  of  these  i>ersoiia  are  members  of 
the  Ac^emy  of  Agricultura  So  also  several  officials  living  at  the  capi- 
tal, and  ])er8ons  distinguished  in  statistics,  chemistry,  and  other  bninches 
of  science,  are  active  members  of  the  academy.  It  may  well  be  sup- 
posed, therefore,  that  the  discussions  at  the  monthly  meetings  (except 
in  July  and  August)  of  the  academy,  and  of  which  abridged  reports  are 
published  in  the  press,  are  of  much  interest  and  benefit  to  the  pubUc 
The  annual  I'eports  of  its  ditt'ei*<^nt  conwnittees  are  also  valuable  contri- 
butions to  agricultural  literatun*. 

The  AciMlemy  of  Agriculture  lu^s  a  permanent  fund,  originally  granted 
by  the  state,  but  incivaseil  iVom  time  to  time  by  private  donations  and 
bequests,  of  about  half  a  million  of  crowns,  the  income  from  which  is, 
say,  $0,500  a  yimi*.  The  appropriations  of  the  state  for  the  present  year, 
a  part,  or  all  of  which  are  disbursed  by  the  academy,  are  as  follows :  pay 
of  the  corps  of  agricultimil  engineers  and  assistants,  43,350  crowns 
($12,000) ;  for  the  general  i)romotion  of  agriculture  and  riu*al  industry, 
160,950  crowns  ($44,000) ;  for  drainage,  80,000  crowns  ($21,333);  for  im- 
proving the  breed  of  horses,  94,244  crowns  ($25,000);  in  all,  say,  $102,000 
in  gold. 

Affrioultural  Colleger. — As  stated  above,  there  are  two  of  these ;  that 
of  Ulturtmy  nenT  Uiisala  (north  of  Stockholm),  which  was  opened  In 
1848,  and  that  of  Alnarp^  in  the  south  of  Sweden,  which  was  opened  in 
1801.  They  have  a  similar  organization,  and  are  well  provided  with  nat- 
ural collections,  anatomical  models  and  diagrams,  a  laboratory,  machin- 
ery, and  all.  such  objects  as  are  essential  to  such  institutions.  Connected 
with  each  college  is  a  good  fiirm  and  dairy. 
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Tlie  amended  law  of  May  8, 1868,  on  the  organization  and  nianageiDeo;   I 
of  the  Ultuma  College  (called  "Ultuma  Laudtbruks  Institul")  pro 
Bubstantially  a^  follows :  The  object  of  the  institution  is  stated  to  benoi 
less  to  impart  to  its  pupils  the  theoretical  and  practical  knowledge  in- 
quired for  a  proi)er  management  of  agricnltore  than  to  present  an  esun-    ; 
pie  of  systematic  agricultural  economy  in  all  its  branches.    To  aoooo- 
plish  this  aim,  the  institution,  so  £ar  as  its  resources  \cill  permit  must 
keep  ])ace  with  the  development  and  progress  of  agriculture  in  all  its 
bituiches,  both  at  homo  and  abroad.    The  boartl  of  administratitni  con- 
sists of  a  in'csident  and  foui*  members,  selected  by  the  government  fiom    ' 
among  men  instructed  in  agiicultuix',  and  zealous  for  its  advanoemeot, 
togethel*  with  the  director  of  the  college.    The  term  of  service  of  sonw 
one  member,  to  be  detenninetl  by  lot,  not  including,  however,  thedbfector. 
shall  expii'e  annually.    It  is  the  duty  of  the  administration  with  caution 
and  zeal  to  seek  to  promote  the  aim  of  the  college;  to  appoint  capaUe 
instructors,  a  neces^aiy  number  of  employes,  and  to  fix  their  pay;  to  de- 
cide upon  the  application  of  pupils  to  the  college,  and  to  ^x  their  tuitioD: 
to  dismiss  teachers,  pupils,  and  emplo^^^s  when  necessary :  to  recommend 
to  the  government,  when  deemed  necessary',  the  dismissal  of  the  di- 
rector; to  apportion  among  the  instructors  the  matter  to  be  taught;  to 
issue  in  more  detail  the  rules  which  are  required  for  organizing  a  tncb- 
ers'  committee,  which  has  to  express  itself  on  questions  conceniiug  in- 
struction at  the  college,  and  order  and  discipline  among  the  pupils  ami 
ap])rentices,  and  for  a  plan  of  economical  management  of  the  ]>ropeity 
of  the  college;  to  be  responsible  for  the  keei)ing  at  hand  and  applicariou 
of  the  appropriations  for  the  college  and  its  other  income;  to  send  yi^arlv 
to  the  chief  of  its  civil  dey>artment  (minister  of  the  interior)  a  rei'mit  <rf 
the  operations  of  the  college;  and  constantly  to  watcli  over  the  fxaot 
execution  of  all  the  regulations  prescribed  by  law  for  its  govemmeiii. 
The  board  of  administration  is  to  meet  every  three  months  at  the  ci»l- 
lege,  and  oftener  if  necessary;  it  apx>oints  some  one  to  keep  a  sbmt 
record  of  its  proceedings,  and  a  member  in  the  minority  may  have  \\i< 
opinion  recoixled  therein.    Foiu*  members  constitute  a  qnoraml    Neither 
the  president  nor  any  member  of  the  board,  except  the  director  of  tlie 
college,  receives  compensation  for  his  services. 

The  manager  (•'  Foerestaondare")  under  the  title  of  director,  with  \\w 
dignity  of  ]»rofessor,  should  passess  the  qualities  needful  for  a  chief  in 
sight  into  all  the  subjects  taught  at  tlie  college  and  complete  knowledp* 
of  the  science  and  economy  of  agriculture,  aiid  well-proved  ability  in  its 
practice.    It  is  his  duty  to  keep  infonned  as  to  the  ])rogi^8s  of  the  tluv 
retical  as  w(»ll  as  pmctical  instniction,  of  the  mutual  relations  of  the 
teachers  and  i)U])ils,  of  the  management  of  field  culture,  tlie  daiiy  aiid 
stock  and  other  bran<*lies  of  economy,  and  acconling  to  the  natiuc  of  iIk* 
case  eitluT  correct  what  is  lacking  himself  or  submit  it  to  the  juluiiiiis- 
tration,  and  thus  see  to  it  that  good  order  and  system  are  exercised  \vitb- 
out  restraining  the  individual  activity  of  the  teachers  and  employe's:  to 
guide  as  well  thc^  theoretical  as  the  pmctical  iuRtructiou  at  the  colU'j(i\ 
and  besides  i)eribrni  the  t(»acher's  calling  which   the  administration 
assign  him  if  they  think  he  has  time  for  such  duty;  to  si^e  that  the 
scientitic  and  other  ('ollections  are  com])leted  and  kept  in  gcxxl  c^inditiou. 
and  to  such  end  cause  exact  inventories  to  Ix*  made  and  kei)t  for  it'fer- 
ence;  and  also,  aceordbig  to  a  plan  approved  by  the  ndministratiou,  to 
de\ise  and  carry  out  <^\y)eriments ;  to  submit  to  the  adiuinistratioii  a 
plan  of  management  of  the  real  pix)perty  of  the  college;  to  be  chainiian 
of  the  aforementioned  tea<*.liers'  conunittee,  and  after  the  committee  has 
been  heard,  funiish  a  plan  of  instruction  and  proposal  of  legulationf^  for 
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tlie  college;  to  report  to  the  administratiou  the  oi)erations  of  the  college 
between  the  meetings,  and  also  submit  to  it  estimates  for  the  annual 
report;  to  conduct  the  legal  actions  of  the  college  in  judicial  and  com- 
munal matters,  and  guard  its  rights  and  welfare;  to  be  responsible  to 
the  administration  for  the  advantageous  management  and  care  of  the 
property';  to  scrutinize  claims  and  thereon  maJ^e  orders  for  payment; 
also  to  examine  and  approve  before  it  is  delivered  to  the  administration 
the  final  annual  account  of  receipts  and  expenditures:  to  accept  and  dis- 
miss servants  and  other  dependants,  and  over  them  exercise  housekeeper 
control ;  to  see  that  proper  sanitary  regards  are  taken ;  to  grant  teachers 
and  employes,  and  pupils,  leave  of  absence  not  exceeding  eight  days; 
to  be  absent  liimself  from  the  college  not  over  four  days  at  a  time  without 
the  consent  of  the  president  of  the  administration ;  to  report  at  the  meet- 
ings of  the  administration  all  the  business  which  he  is  unable  himself  to 
undertake;  to  carry  into  execution  the  resolutions  of  the  administration ; 
and  if  obstacles  intervene  to  notify  the  president  thereof;  to  deliver  the 
cashier's  estimate  of  receipts  and  expenses  for  the  ensuing  year,  the  same 
having  been  pre\'iously  tested  at  the  administration's  ordinary  meeting; 
in  prescribed  order  and  in  turn  with  the  instructors  and  employes,  take 
part  in  the  eating  with  the  pupils. 

Under  the  superintendence  of  the  du'ector  are  the  three  following  em- 
ployes: ^Ist)  an  inspector  who  is  to  instruct  in  mechanical  agriculture; 
personally  guide  and  superintend  the  agricultural  work  in  all  its  branches ; 
have  care  of  the  building,  live-stock,  and  stores  committed  to  his  trust: 
to  exercise  direct  supervision  over  the  pupils  when  they  are  occupietl 
with  agricultm^l  labor,  and  over  the  api)rentices  and  servants,  regarding 
their  tehavior;  and  see  that  they  fulfill  their  duties;  to  make  yearly, 
imder  control  of  the  director,  and  in  presence  of  tlie  cashier,  an  inventory 
of  the  stores  of  products,  stock,  machinery,  and  other  movable  property', 
and  deliver  the  same  to  the  director ;  to  keep  a  journal  of  the  work  on 
the  estate  and  a  list  of  the  products  thorelrom  in  grain,  fodder,  &c.;  to 
examine  and  coiTect  the  accounts  for  outlays  on  the  estate,  and  deliver 
the  same  for  the  director's  approval,  and  in  case  of  the  director's  sickness 
or  absence,  assume  his  duties  so  far  as  they  concern  economical  matters; 
(2d)  a  cashier  ("  Kamaeraven"),  who  is  to  keep  and  to  be  responsible  for 
the  accounts  of  the  resoiux*es  of  the  college,  its  yearly  income  and  ex- 
penditures, as  well  as  of  the  means  and  surplus  intrusted  to  him ;  to 
make  all  pajTiients  for  the  college  after  they  have  been  approved  by  the 
director;  to  give  instniction  to  the  impils  in  bookkeeping,  if  the  admin- 
istration so  requires;  jto  deliver  to  the  president  of  the  administration, 
ahjo  to  the  director,  before  the  atli  of  every  month,  a  cash  report  of  tike 
receipts,  disbiu-sements,  and  deposits  of  the  i)revious  month,  wherewith 
an  inventory  of  fimds  on  hand  shall  be  made,  and  which,  with  the  vouch- 
ers, shall  be  examined  and  indorsed  by  the  dii*ectory ;  (3d)  a  bookkeeper, 
if  such  an  assistant  of  the  cashier  is  deemed  re<iui.site. 

Tlie  employes  cannot  absent  themselves  from  the  institution  without 
the  director's  conscait,  nor  ([uit  their  situations — at  their  own  instance — 
sooner  than  three  mouths  after  they  have  given  written  notice  thereof 
to  the  administration.  Tlie  ciiief  of  the  civil  department  appoints  for  a 
term  of  two  years,  as  revisers,  three  men  skilled  in  agricultiu-e  and  ac- 
count in  f^:,  who  shall  meet  at  the  college  on  the  second  Wednesday  of 
every  June,  and  with  exactitndo  examine  into  the  general  administration 
of  the  college,  yet  preferably  into  its  economical  and  jjecuniary  rela- 
tions ;  they  shall  have  access  to  the  record  or  i)rotocol  of  the  board  "f 
adm  inistjration,  and  their  other  transactions.  The  director  shall 
in  resi)ect  to  every  matter  of  criticism.    If  the  criticism  m  d 
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npon,  it  Hball  be  irivou  in  writing  to  the  board  of  aclmiiiiHtration,  ^]o^ 
latter  within  a  mouth  nhall  frive  itA  declaration  thereon;  thorpafttrii 
depends  on  the  revisers  whether  the  criticinm  I'cmainB  or  is  drojqjfd 
Their  report  is  deliveiHMl  to  the  boai'd  of  admiiiistnitiou,  which  witlm 
dehiy  sends  it,  with  accompanying]:  documents,  to  tlio  chiet*  of  tlie  mH 
department.    The  revisers  are  paid  their  traveliiifr  exponses. 

As  the  foregoing  relates  principally  to  the  econotnical  mananrcinfmol 
the  histitntion,  it  has  bt^en  thought  proper  to  give  an  almost  literal  trm 
lation  of  the  law.  VVliat  follows  in  respect  to  the  course  of  iogtmim 
&c.,  may  perhaps  be  given  with  more  brevity.  InBtruction  at  the  (ol 
lege  embraces  a  higher  and  lower  course^  in  each  of  which  agricoltiire  it- 
self and  stock-raising  are  to  receive  the  principal  attention.  All  of  the 
instruction  is  to  ho  decidedly  ])ractical.  The  higher  course  embram 
the  scientific  i)rinci])les  of  agiiculture,  such  as  physics,  chemistry,  mis- 
eralogy,  botany,  zoolog>',  anatomy,  physiology  5  also,  practical  knowledj^e 
of  agiicultuiv,  stoc^k  and  dairy  utanagement,  agiicultural  economy,  in- 
cluding its  administration,  the  support  and  upx^lication  of  labor,  plan  of 
management,  rotation  of  (:ro]>s,  &c.;  l)ookkeepu)g,  grarden  and  forHt 
management,  practical  geometi-y,  mechanics,  drawing,  rural  arehiteotniv, 
and  uidustrie^  kindred  with  agricjulture.  The  lower  conrse  embneff 
penmanship,  ex)m))Osition,  and  writing  from  dictation,  arithmetic  indud- 
ing  the  rule  of  three  and  dmmals,  and  a  full  knowledge  of  the  owedinh 
money,  measures,  and  weights,  drawing  of  dimple  machinery',  practicil 
arithmetic,  and  application  thereof  a«  to  snperlicial  and  solfd  contnti 
of  ligiux^s,  map-making,  the  general  principles  of  agricnltore,  variew* 
of  soil  and  manure,  the  proper  rotation  of  crops,  &-c.,  ntook-raising.pr- 
dening,  smith  and  mechanical  work,  working  by  agreement,  aooonntug. 

During  the  course,  which  last^  two  years,  the  pnplls  are  ex]:)ect(^,  in  the 
regular  work  of  the  college  farm,  to  acquire  re^idiness  in  plowing,  taring 
out  of  fields  in  different  crops,  and  in  the  general  prac^tice  of  agrifnlture, 
the  making  of  open  and  under  dmins,  stacking  of  grain,  hay,  and  Rtrav. 
sowing  by  hand,  &c.  The  pupils  are  therefore  to  serve  by  turn  in  the 
stabl(»  and  fai*m  yaixl,  and,  in  the  degree  they  show  themselves  capable, 
to  supirrvise  woik,  ai>])oi'tion  it,  .md  ke(?p  tally  of  its  execution.  ThH>- 
retical  iimtruction  in  Hie  higher  course  maybe  suspended-for  not  ex 
eeeding  eight  weeks  in  a  year.  The  onlinary  teachers  sliall  unoondi 
tioiiiilly  reside  at  the  (jollege.  ICxtraordinary  teachers  are  employed 
w  hen  occnsion  requires.  The  pupils  are  divideil  mto  two  classes — tiafie 
in  tlie  higher  and  those  in  the  lower  course.  At  least  twenty-four  pay- 
ii)g  and  lonr  free  i>uials  avo  received,  and  twenty -four  free  ap'prentiw& 


of  subsistenee,  whi<*li  is  to  be  "  healthy  and  sufficient."  Each  has  a 
sei)arate  room,  so  far  as  may  be,  and  a  separate  bed.  No  tenehiTor 
enii>loye  is  allowed  to  furnish  the  subsistence.  The  appreuticos  occnpy 
rooms  tog(»th<»r,  but  with  sci)amte  be<ls.  They  are  lK)und  to  remain  two 
yrars  at  the  college,  and  stand  in  law  to  the  director  in  the  relation  of 
servants.  lJ<»fore  admission  they  must  have  ]>erl'ormed  their  militan 
duty,  inacti<*ed  agiiculture  at  least  a  year,  l>e  able  to  read  readily,  writV 
a  readable  hand,  know  the  four  principal  ndes  of  arithmetic,  and  bo 
»f  resi)eetable  (jharairter  and  sound  health.  Should  an  apprentice  dis- 
tinguish himself  for  industry,  and  inclination,  and  imconunonly  gn?at 
advanetMuent  in  knowledge,  he  may  be  transferred  to  the  class  of  pupils, 
i,nd  i)ref('rably  to  other  applicants  for  admission  to  the  college. 
The  graduating  examiimtion  of  the  pupils  is  partly  oral  and  partly  in 
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writing.  Public  notice  of  it  is  to  be  given  in  the  official  newspaper,  and 
anouncement  of  the  same  made  to  the  chief  of  the  civil  department  and 
c  I  administration  committee  of  the  Academy  of  Agricnltiirc.  The  admin- 
tion  of  the  college  are  also  to  be  present  and  take  pn»t  in  the  exam- 
.  ,xion.  There  are  now  seven  instructors  at  this  institution,  besides  the 
iirector,  inspector,  and  cashier. 

The  president  of  the  board  of  administration  is  Count  HamiltDii,  gov- 
ernor of  the  county  of  Upsala,  and  one  of  the  members  is  an  ex-minister 
)f  the  crown. 

No  separate  appropriation  is  made  for  this  college.  The  whole  appro- 
[>Tiation  for  instruction  in  agriculture  and  rural  industry  is  made  in  one 
mm  of  170,400  crowns  ($45,440).  This  college  receives  of  this  amoimt 
W,500  crowns  ($7,066).  Its  receipts  from  pupils  amount  to  29,000 
STowns  per  year ;  iwid  the  gross  products  from  its  farm  are  12,000  cubic 
Feet  of  grain,  14,000  ouUc  feet  of  root  crops,  and  10,0(H)  hundredweight 
3f  hay.    The  annual  expenses  of  the  institution,  including  the  dairy, 

loci,  and  experimental  station,  are  67,000  crowns. 

The  organization  and  support  of  the  agricultural  college  at  Alnarp  are 

tout  the  same  as  above  stated  for  Ultuma.  Its  real  and  i>ersonal 
property  are  valued  at  462,408  crowns.  It  received  during  the  year  from 
the  state  29,400  crowns,  and  tvom  the  county  agricultural  society  3,000 
crowns ;  from  pupils,  27,677  crowns.  The  earnings  of  its  apprentices 
were  valued  at  9,253  crowns.  The  expenses  of  the  institution  for  the 
year  were  250,809  crowns  ($66,600),  and  its  net  receipts  were  2,405 
crowns. 

Agricultural  iokooU. — The  first  of  these  schools  was  established  through 
the  efforts  of  Mr.  Edward  Normen  in  1835.  The  revised  regulations  for 
tJieir  organization,  issued  by  the  civil  department  the  13th  of  April  last, 
3et  forth  that  their  object  is  to  impart  to  yoimg  men  inclined  to  follow 
:he  i)rofes8ion  of  agriculture  the  knowledge,  practice,  and  efficiency 
:herein  which  are  necessary  for  its  proper  exercise,  and  that  they  are  to 
3e  so  conducted  that  each  school,  and  the  farming  and  care  of  stock 
therewith  connected,  shall  ser\'e  as  a  practical  example,  having  due 
.'egard  to  locality,  of  good  and  careiully  managed  agriculture. 

Tlie  board  of  administration  of  each  school  is  chosen  by  the  county 
igricultural  society  of  the  county  in  which  it  is  situated.  Report  of  such 
choice  and  of  any  change  must  be  made  to  the  Academy  of  Agriculture 
md  to  the  government  of  the  county.  Each  school  has  a  director,  who 
s  known  as  a  sliillful  agriculturist,  a  principal  teacher  and  assistant 
readier,  and  an  instructor  in  smith  and  mechanic  trades. 

The  course  of  study  lasts  two  years.  At  least  twelve  free  apprentices 
ire  taken  at  each  school,  who  sovendly  must  have  reached  the  age  of 
?ighteoii  years  and  have  had  a  year's  previous  practice  in  agriculture. 
rUoy  stind  in  tlie  relation  of  servants  to  the  director,  and  are  to  be  liir- 
iiished  with  healthy  lodgings  and  subsistence.  The  pupils  and  appren- 
tices liave  ])ractice  in  agriculture  on  the  farm  ujwn  which  the  school  is 
^itnat<»d.  Tlie  instruction  is  similar  to  that  of  the  lower  course  of  the 
[i^xricuitural  colleges.  The  dbector  prey)ares  a  plan  of  instruction  every 
lutumn,  wliich  must  be  submitted  to  the  board  of  administration  and 
the  Academy  of  Agriculture.  He  repoits  every  March  the  operations  of 
the  school  to  the  Academy  of  Agriculture,  which  report  is  to  be  certified 
by  one  of  the  school  board  of  administration.  He  is  to  watch  over  the 
HchooPs  equal  progress,  and  see  that  good  order  and  morality  prevail 
therein. 

County  agricultural  societies. — ^There  are  twenty-six  of  these,  and  they 
are  known  here  by  the  name  of  **  HushMlnings  sallskapen."    Their  or- 
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gauizatiou  cousists  of  a  president,  vrho  is  usually  the  governor  of  tk  1 
county,  a  vice-president,  and  a  secretary.    These  societies  seveiallyUI  11 
every  summer  a  meeting  and  exhibition,  at  which  premiums  are  awaiiei  ] 
and  discussions  held.    Each  society  has  an  office,  open  the  year  ikav 
and  is  the  organ  of  communication  between  the  farmer  and  the  oeoKi 
bureau  of  statistics,  distributing  for  the  latter  blanks  and  fhmidunga 
with  returns  of  the  crops,  farm  wages,  &c,  as  they  aie  considered  bit 
and  as  they  undoubtedly  are,  very  usefhl ;  and  their  membership  Wk 
prises  the  solid  men  of  the  country'.    Their  support  is  derived  £rom(lo^ 
tifth  of  tlie  tax  on  the  retail  of  spirits. 

Tlie  tax  collected  in  Sweden  hi  1874  on  the  production  of  spirits  nt 
$3,718,5;^j  in  gold.  There  is  also  a  tax  collected  on  the  retail  of  spiiits 
in  less  quantity  than  fifteen  cans,  and  which  for  the  year  1ST4-*T3 
amounted  to  3,GG2,504:  crowns,  or  nearly  one  million  of  our  dollars.  Hit 
propoilion  of  tliis  which  went  to  the  county  a^cultural  societies  vsi 
544,484  crowns,  or  $148,000.  It  may  be  remarked  that  the  expense  cf 
pre])aring  and  publishing  the  regular  annual  agricultural  report  is  not 
paid  out  of  the  agricultural  appropriations,  but  out  of  the  appropriatioib 
for  the  central  bureau  of  statistics.  No  separate  appropriation  is  made 
for  that  repoit,  nor  for  printing  agricultural  blanks. 

It  will  be  seen  from  the  foregoiug  that  the  appropriations  finr  (or  which 
are  disbursed  by)  the  Academy  of  Agiiculture,  for  agricultural  instmdioD, 
and  for  the  county  agiicultural  societies,  amount  to  $295,440.  Undff 
the  head  of  appropriations  indirectly  in  aid  of  agriculture  may  be  na- 
tioned  the  followhig :  Owing  to  a  practice  which  obtained  in  certain  coon- 
tries  in  old  times,  of  the  actual  partition  of  lands  among  mhabitantsof 
villages,  many  farms  came  to  comprise  a  large  number  of  detached  par- 
cels l>ing  in  all  ])ossible  directions  and  scatt^ed  over  an  extent  of  fiereral 
miles — a  state  of  things  greatly  prejudicial  to  agriculture.  For  a  number 
of  years,  therefore,  the  state  has  been  carrying  on  a  system  of  survey 
and  equitable  distribution  of  these  private  lands,  though  now  principaDy 
at  the  cost  of  the  party  concerned,  so  that  each  farmer  shall,  as  far  as 
prju'ticable,  have  his  property  in  contiguous  tracts.  This  is  called  the 
system  of  change  (Skiftets  vasendet).  On  the  other  hand,  the  state 
assumes  more  of  the  expense  of  the  so-called  system  of  distribatioQ 
(Afrittnng  vasendet),  it  l>eing  the  equitable  partition  and  aUotment  of 
lauds  in  the  timber  regions,  which  heretotbre  have  been  held  in  oommoD 
by  the  state  and  by  i)rivate  indi^'iduals,  and  where  the  ownership  vas 
much  mixed. 

The  api)ro])riation  for  this  year,  for  both  these  systems,  was  $72,700, 
and  for  lielj)  in  moving  after  the  surv^ey  $29,000.  The  appropriation  for 
the  a<lministiiitiou  of  forests,  under  the  department  of  finance,  incladlD? 

for 


,440 

appropriated  <lirortly  in  aid  of  agriculture,  gives  the  sum  of  $(k>1,737  as 
th(^  appropriations  by  the  Swedish  Kigsdag  for  (Urect  and  indirect  aid 
and  for  the  ])rot(^ctiou  of  agriculture. 

The  amount  and  object  of  any  other  cuiTcnt  appropriations,  tending  to 
advance  the  progress  of  industiial  science  and  improvement  of  the  arts 
of  niral  industry,  nuiy  bo  seen  from  the  following  appropriations  by  the 
Sw(Mlish  Rigsda;;' :  industrial  art  schools  at  Stockholm  and  Qothenborg, 
§17,.S7G  ;  i'or  the  general  ])roniotion  of  industrial  arts,  $20,000:  for  tech- 
nical instruct  ion,  $7O,0L'O  ;  in  all,  $108,290. 

The  system  of  taxation  of  land  hi  Sweden  is  extremely  intricate,  and 
its  reform  constitutes  one  of  the  leading  political  questions  of  tiie  day. 
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It  wijl  be  impossible  to  state  with  precision  what  the  rate  of  taxation 
because  it  Ataxies  so  much  for  local  purposes  iu  different  communes, 
financial  respects,  landed  property  in  Sweden  is  divided  into  as  many 
.  three  different  classes.    One  class,  known  as  the  saterievj  and  which 
aj  1810  could  only  be  held  by  the  nobility,  is  entirely  exempt  firom  tax, 
t  privilege  having  been  granted  several  centuries  ago  on  condition  of 
I  owner  rendering  mihta^  service.    The  service,  of  course,  long  since 
9       d.    This  class  comprises  about  a  seventh  part  of  the  private  lands, 
luuther  class,  known  as  the  frdlsBj  is,  to  a  considerable  extent,  exempt 
I     I  tax,  and  is  estimated  to  comprise  a  third  part  of  all  the  private 
i     IS.    IJpon  the  remaining  and  principal  part  of  landed  property  there 
ibe  onliuary  State  tax,  which  is  3  ore  (eight  mills)  on  every  hundred 
»wns  ($26.80)  of  assessed  value,  and  the  commune  or  parish  tax,  for 
iport  of  common  schools^  the  church,  the  poor,  and  for  some  other 
3al  charges,  and  which  vanes  according  to  the  condition  and  needs  of 
me  commune.    The  main  support  of  that  part  of  the  army  called  the 
Indelta  also  falls  upon  this  land,  in  pursuance  of  an  luidesstanding  en- 
tered into  about  two  centuries  ago,  whereby  every  district  or  '^rote" 
should  actually  furnish  a  soldier. 

Another  bimien  is  the  keeping  in  repair  the  highways.  The  whole  of 
the  public  charges  upon  such  land,  in  money  and  in  kind^  according  to 
the  best  information  I  have  been  able  to  obtain  on  the  point,  is  four  per 
3ent.  of  its  assessed  value.  The  assessed  value,  however,  is  usually  less 
than  the  actual  value.  Were  it  not  so,  the  tax  would  iu  very  many 
3a8es  equal  the  income  from  the  land.  The  proprietor  finds  further  alle- 
sriation  from  the  burden  through  the  system  of  cheap  farm  labor  which 
obtains,  that  of  paying  for  labor  by  leasing  a  torp  (a  cottage  with  a  smaU 
field  and  pastures  for  a  couple  of  cows),  of  which  there  are  four  or  five 
listributed  over  every  large  estate. 

Assessmetit  and  levying  ^  taxes. — ^As  aid  in  obtaining  a  i)roper  valua- 
Lion  of  land,  it  is  made  the  duty  of  judge*  of  district  courts  to  report  to 
tJie  county  governor,  for  delivery  to  the  *'  tax  preparers,^  a  statement  as 
:o  each  pansh  of  the  purchase  value  of  lands  as  set  forth  in  the  latest 
leeds.  Mortgage  corporations  must  report  the  value  of  land  as  set  forth 
n  mortgages ;  and  insurance  companies  must  report  the  value  of  build- 
ngs  thereon  as  set  forth  in  x>olicies. 

*  As  tax  preparers,''  the  governor  of  the  coimty'  appoints  from  among 
he  residents  of  a  district  one  to  be  chairman  and  reporter,  and  two  as- 
ustants.  Notice  of  their  selection  is  to  be  published  before  the  end  of 
January  in  each  year ;  and  their  work  must  be  commenced  in  season  to 
>e  finished  before  titie  end  of  May.  During  the  month  of  March  the  clerk 
)f  the  court  must  dehver  to  the  chairman  lists  of  property  to  be  taxed 
lud  a  suflBcient  supply  of  blanks.  The  board  fill  up  the  blanks  and  their 
estimate  of  the  value  of  the  land  and  of  the  amount  of  tax  thereon,  which 
must  be  delivered  to  the  chairman  by  the  middle  of  April,  and  by  him 
delivered  to  the  presiding  officer  of  the  commiuial  meeting.  Notice  is 
then  published  as  to  where  the  list  may  be  seen  for  examination  by  the 
public.  Tax  payers  who  are  dissatisfied  with  the  estimate  can  submit 
to  the  tax  committee  the  reasons  for  any  charge  therein.  In  the  country-, 
svery  pastorate,  as  a  general  rule,  comprises  a  tax  district  for  which  the 
county  governor  orders  the  election  of  a  tax  committee,  which  election 
Ls  held  within  fourteen  days  after  notice  has  been  published  iu  the  par- 
ish. In  the  country  the  committee  is  composed  of  nine  members.  If, 
tiowever,  the  district  comprises  more  than  one  pastorate  or  church  soci- 
ety, it  may  consist  of  ten  members,  five  to  be  selected  from  each  society. 
A.n  elector  may  vote  by  proxy  if  he  or  she  so  desire,  for  in  such  electio 
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riiigle  women  or  widowR  who  own  property  can  also  vote.  At  k 
members  of  a  committee  are  necc^fiar^'  to  constitute  a  quo 
governor  of  the  county  may  take  )>art  in  the  proceedings  of  th<*< 
tec,  but  not  in  their  decision,  ilo  aot«  aa  cbairman  if  prese^it; 
not  pi-esent,  a  chairman  is  chosen  by  tin*  committee.  A  publit;  ii 
i8  to  be  present  at  the  debbei'ations  of  the  committee  to  guartl  tli* 
interests,  and  to  give  the  nec^^ssar^'  information.  The  couut>'  £ 
is  resi)onsible  for  keeping  the  reconl  of  the  proceedings.  If  the  1 
mittee  are  divided  as  to  a  valuation  or  tax,  tlie  voting  is  to  be  oj^e 
meetings  are  with  closed  doors,  but  iwi'sons  interested  are  admiti 
member  is  to  act  wlion  liis  own  interest  is  in  qnestion.  Within 
days  after  the  connnitteo  have  hnished  their  proceedings,  the  p 
any  alteration  of  the  pi^eparing  boards'  estimate,  duly  certifiHl, 
delivered  to  the  president  of  the  comnumal  meeting.  Due  i)ul 
of  the  same  is  to  be  made  and  is  to  be  held  for  examiuatiou  h] 
concerned.  Within  three  weeks  after  the  tax  committee^s  wor 
ished  the  record  of  their  proceedings  is  to  be  forwarded  by  the 
court  to  the  county  governor.  Before  the  tax  committee  ad  joi 
are  to  select  four  persons  to  be  eligible  as  members  of  the  bojii 
examiners,  to  try  and  determine  the  taxation,  objections,  and 
made  by  the  tax  committee. 

This  board  of  examiners,  really  an  equalization  boani,  coud 
many  as  twenty  but  not  exceecbng  thirty,  who  are  selected  by  th 
governor,  out  of  those  ]^roposed  by  the  different  tax  committees. 
at  the  county  seat  in  September.  Due  notice  is  ]mblished  of  ti 
bership  of  tliis  board,  and  of  the  time  and  place  of  meeting.  Tl 
object  to  their  tax  nmst  deliver  their  complahit  in  i^Titing  to  th 
governor  i)revi()us  to  the  jueeting  of  the  bioai-d.  The  county  go^ 
chairman.  If  tliore  is  occasion  for  voting  the  vote  is  to  be  (»ik 
treasurer  of  th(»  county  is  to  be  present  to  watch  the  public 
The  joumal  of  the  proceedings  is  kept  by  a  person  designate^ 
county  governor.  Befoix)  tho  end  of  Noveml>er  extracts  from  t 
nal,  showing  any  alterations  or  additions  by  the  examiners,  shall 
municatiMl  to  the  ])resident  of  the  communal  meeting,  in  thi 
commune.  Notice  of  the  same  shall  l)e  given,  and  such  rtn^roitl 
accessible  to  paities  <'oncerned.  As  well  the  public  attorney  itst! 
taxed  may  ]>refer  objectitms  against  the  lu'oceedings  of  tiie  ex: 
which  are  direcrted  and  ionvarded  to  the  chamber  court  il 
lliitten),  the  Iburtli  authority  which  acts  u]Km  the  matter.  Tii 
gives  its  decision  before  the  end  of  Mai'ch  of  the  next  year,  but  i 
jections  and  com])lahit  or  appeal  is  not  to  delay  the  paVmeut  of 
which,  howev(»r,  is  to  be  returned  if  foimd  to  have  lK?!en  illegal. 

Members  of  the  dilferent  tax  boanls  enjoy  the  protection  and 
granted  l)y  the  constitution  to  members  of  the  lUgsihig.  Ai'tiT 
ferent  tax  l)oards  have  linished  their  duties,  the  amount  ut"  ut 
be  promptly  entered  in  tlu^  tax  books.  At  least  fourteen  <li»v 
th<»  ('ollection  of  the  taxes  notices  of  thi»  time  and  i)lho4;  thrreoV 
published  by  the  county  governor.  The  clerk  of  the  dif^tri* 
att(»!i(ls  with  the  collci'tor  ihiring  the  collection.  Tlu»  colit-tt* 
their  oili(A\s  during  good  Ix^havior.  Theiv  hyq  from  thit»e  toci 
(•onnlv,  ju'cording  to  its  size. 

ill  the  (IviJiU'tJiient  of  the  interi<u'  of  j^onvay  an  ulJicor  is  emv 
'*  Koiisuleiit  •'  (adviser  or  director)  on  the  subject  of  agricuUuv* 
tlie  or;jran  of  the  government  hi  its  coni\spondence  with  the 
j)ul)lie  agrieultural  institutions.  This  oilicer  is  also  one  uf  tl 
rectors  of  the  most  huiiortaut  ot  the  agricultural  associations  ot" 
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namely,  that  one  whioh  is  called  the  Eayal  Society  for  the  Promotion  oj 
the  Welfare  of  Norway,  This  society  was  founded  in  1809.  Its  capitdi 
fond  amounts  to  201,835  crowns,  and  the  annoal  appropriation  for  it  by 
the  stiite  is  16,000  crown.  His  M^esty  is  the  patron  of  the  society,  and 
Mr.  Stang,  the  prime  minister,  is  its  first  director.  This  gentleman  pre- 
sided at  the  recent  meeting  or  the  society,  which  was  also  attended  by 
quite  a  niunber  of  prominent  agriculturists  from  various  parts  of  the  ^ 
country,  and  takes  an  active  interest  in  its  afiairs. 

Tliere  is  a  public  agricultural  high  school  or  college  at  Aas,  a  short 
distance  south  of  Christiania,  which  has  one  director  and  five  teachers; 
also  a  boiird  of  three  inspectors.  There  is  a  farm  connected  with  the  in- 
stitution. There  are  also  five  county  agricultural  schools,  each  of  which 
has  a  director. 

The  appropiiations  this  year  for  the  promotion  of  agriculture,  includ- 
ing the  instruction  and  improving  the  breed  of  stock,  was  178,800  crowns. 
Including  the  item  just  above  mentioned  the  appropriations  directly  for 
the  advancement  of  agriculture  are  194,800  crowns,  or  $52,000. 

It  is  the  rule  in  Norway  that  where  public  money  is  granted  to  local 
agricultural  or  industrial  institutions,  the  communes  where  they  are 
situated  must  contribute  an  equal  amount. 

The  appropriations  for  four  technical  schools  and  for  industrial  in- 
struction amount  to  50,000  crowns  ($13,333).  Under  the  head  of  appro- 
priations indirectly  in  aid  of  agriculture,  might  be  included  that  for  the 
administration  of  forests,  190,400  crowns,  and  that  for  the  allotment  of 
wood-lands  (the  separating  of  public  from  i)rivate  lands)  136,000  crowns. 
Considerable  appropriations  are  made  each  year,  both  in  Sweden  and 
Norway,  for  geological  surveys  and  maps;  but  it  has  not  been  thought 
desirable  to  include  these,  though  they  surely  have  much  influence  on 
agricultuie.  The  same  might  be  said  as  to  appropriations  for  roads  and 
canals. 

There  is  no  state  tax  upon  lands  in  Norway;  they  are,  however,  sub- 
ject to  a  communal  tax  for  school,  pauper,  and  church  expenses.  This 
tax,  of  course,  varies  according  to  the  i^equirements  of  uiflferent  com- 
munes. It  is  believed  to  amount  on  an  average  to  from  fifteen  ore  to 
twenty-five  ore  per  100  crowns  value,  or  about  a  quarter  of  one  i)er  cent. 
The  present  valuation  of  lands  is  the  same  as  fixed  by  commissioners 
during  1820-1830.  A  new  valuation  is  now  in  progress.  Proprietors  of 
land  in  Norway  must  keep  the  highways  in  repair ;  but  they  are  not  re- 
quired, as  in  Sweden,  to  furnish  soldiers.  However,  the  agricultural 
population,  in  common  with  other  classes,  have  to  give  some  of  their  time 
for  militaiy  exercises. 

TURKISH  EHUBARB. 

Frequent  inquiries  fit)m  correspondents,  who  wei'e  desirous  of  uitro- 
ducing  the  cultivation  of  what  is  commonly  known  as  the  TiU'kish  vhn- 
harh  (Rheum  olJicinalf)  \m\e  led  the  depailment  to  take  measui-es  for  the 
importation  of  a  su]>ply  of  the  pure  se^nl  fi-om  Tartar^',  where  it  is  grown, 
and  fn)m  whence  it  is  exiH)rtcd  to  EmoiM?,  through  l^urkish  i)orts,  from 
which  fact  alone  it  derives  its  name.  It  has  never  been  cuUivated  to 
any  extent  in  this  oountiy,  although  it  has  been  introduced  into  Eui^ope, 
and  Hueoessfully  cultivated  in  England.  Fi-om  prcyudice  or  other  cause, 
however,  the  foreign  article  is  generally  prefen^ed.  Our  annual  impor- 
tation excoetLs  j5^<K),000  in  value;  while,  so  far  as  respects  climate  and 
soil  and  other  conditiims  favorable  to  its  production,  there  ia  no  good 
reiK^on  why  all  the  rhubarb  requiretl  for  medicinal  pm  ^un- 

try  should  not  be  produced  here.    The  effort  of  t^e  ]  ic- 
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ipation  of  tlie  requests  of  many  correspondents,  to  procure  seed,  wtt: 
51.  view  primarily  to  cnooiirago  attempts  at   cultiiro  iu  the  Soailid:  || 
States.    Wlietlier  it  would  succee<l  at  the  K'ortli,  whence  many  lnqraa»  J 
i-especting  it  have  come,  the  Department  has  not  venting  to  expressat 
opinion.    Tlie  question  can  only  be  answered  by  exi^erience. 

ALFALFA  IN  PEBU. 


embankments  of  a  yard  in  widtli,  to  contain  the  water  when  irrigated, 
which  is  only  a  few  days  before  cutting*.  The  cutting  isdonewiiha 
i^arso  sickle,  and  veiy  close  to  the  jjrround,  80  that  Jittorwanl,  when  the 


inundation  rotting  the  tai)-roots  and  causing  the  speedy  death  of  tb 
plant. 

DJKECTIOXS  FOR  CULTIVATIXa  ALFALFA  IN   THK   ITNITED  STATE& 

The  consid  adds  some  directions  whidi  he  thinks  ought  t«  govern  tiie 
cultivation  of  altalfa  in  this  countiy.  It  sliould  be  sown,  he  says,fli 
hill-sides,  the  earth  having  been  linely  pulvei'ized  and  rolled.  It  slwold 
\ye  covcK^d  by  dragging  a  bush  or  a  ihied  limb  over  it ;  or  if  sown  l)^ 
fore  a  rain,  another  covering  -will  bo  required  to  preserve  the  roots  veil 
and  strong.  K  it  bo  cut  Avith  a  scythe  or  mowing-maohine,  a  few  sheep 
may  be  advantageously  placed  in  the  field,  to  eat  it  down  to  the  Imw 
roots.  lie  luis  never  seen,  he  says,  any  gi'jiss  more  ])rolifie  or  of  hem: 
quaUty.  Uorses  and  cattle  work  well  upon  it,  when  it  is  cut  in  M 
flower  and  fed  fresh,  and  thin  cattle  are  re^uly  for  market  after  tm» 
months'  feefling.     In  the  mountahis  of  Peru,  sown  upon  side-hills,  it 

and 

(HIT 

taken 

not  to  injure  the  roots  by  turning  cattle  into  the  field  while  tlie  soil  is 
wet.''  Tlie  consul  has  promised  to  send  to  the  depaiiinent  some  of  tho 
Peruvian  swd,  in  order  that  we  may  test  its  <iuality  hei'e  and  coiniwin'  ii 
with  the  foreign  and  domestic  now  in  cultivation  in  this  countiy. 

CLIMATE   OF   PERU. 

Lambayeque,  the  residence  of  the  consul,  is  on  the  Pacific  coast, in  tk 
latitude  of  about  rp  south,  and  th{^  climate  ])<.>ssesses  all  the  i)e<*nlinr 
characteristics  of  a  drj-  desei-i,  where  n  shower  of  niin  is  a  reniarkabK' 


IM    111^/ I'uiiiiiiiuii  LiuiiL-uniu.^  iiiiit  inu\>  iiinii  ouutiiw  (.?!SL  tO  SOUincat*!,  UUU 

the  jnoximity  of  the  Andes  range,  exei^ediugly  dry,  no  min  falling  ox- 
(!ept  a  slight  si)rinkle  for  a  few  minutes  two  or  three  times  a  year,  gener- 
ally in  the  summer  months  of  ^larch  and  April.  It  has  hapi)cned,  bovr- 
<»v(T,  (luring  the  last  few  years,  that  the  wind  has  suddenly  veered  aixHiml 
to  th<'  nortli  and  northeast,  sweeping  (5ver  the  coast  the  heavy  rain-clouds 
from  the  region  of  Ihe  headwaters  of  the  Amazon  and  the  Plauicie 
(Plain)  of  the  Cordilleras,  o(*(.'.asioning  several  hoiu>i  of  coutimious  and 
eavy  rain-lall,  and  causing  great  damage  to  crops  and  habitations.    This 
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has  been  owing,  no  doubt»  to  some  cosmic  influences  in  connection  with 
heavy  earthquakes  and  tidal  waves,  which  have  occurred  at  the  same 
time,  and  which  also  have  caused  the  ordinary  coast  currents  in  the  Pa- 
cific, that  run  from  south  to  north,  to  take  for  some  time  an  opposite 
direction.  All  agriculture  is  thererore  necessarily  carried  on  by  irriga- 
tion. The  thermometer  very  rarely  stands  in  the  shade  below  70o  F.  in 
winter,  or  about  85^  F.  in  summer.  The  soil  on  the  coast  is  alluvial,  very 
deep  and  rich,  and  therefore  producing  very  abundant  crops  of  all  tropi- 
cal productions.'' 

GINSENGK 

The  Department  has  been  solicited  by  several  correspondents  to  furnish 
information  in  regard  to  ^inseng--Panaa?  minquefoUum — ^witii  a  view  to 
tiie  culture  of  the  plant  in  the  Southern  States.  Gdiese  inquiries  have 
been  answered  by  statements,  in  the  first  place,  that  so  for  as  the  depart- 
ment is  aware,  ginseng  is  not  cultivated  at  all  in  any  portion  of  this 
country,  the  product  depending  entirely  upon  collections  of  the  plant, 
which  grows  spontaneously  and  abundantly  in  the  mountain  regions ; 
and  in  the  second  place,  that  the  supposed  medicinal  value  of  the  root  is 
not  now  generally  recognized,  and  that  its  value  among  us  is  wholly 
commercial,  the  collections  that  are  made  of  it  being  exclusively  for  ex- 
portation to  China,  where  it  finds  its  only  market.  These  collections  are 
made  principally  in  Pennsylvania,  West  Yirmiia,  Ohio,  JMQnnesota,  and 
Michigan.  The  value  of  the  exports  alrea^  rises  to  nearly  $700,000 
annually ;  and  it  is  worthy  of  notice,  as  there  api)ears  to  be  no  limit  to 
the  demand,  that  without  refei-ence  to  the  cultivation  of  the  plant,  which 
seems  to  be  attended  with  peculiar  difficulties,  the  product  might  be  largely 
increased  through  these  collections,  which  at  the  same  time  would  afibrd 
i-cmunerative  employment  to  a  needy  class  of  persons,  including  women 
and  children. 

It  is  obvious  that  ginseng  is  a  valuable  commercial  product,  and  that 
whether  by  cultivation  or  the  present  method  of  collecting  the  sponta- 
neous growth,  the  production,  for  agricultural  and  economical  reasons, 
ought  to  be  and  may  be  increased.  Several  attempts  have  been  made  in 
Noith  Ciirolina  to  cultivate  it,  but  the  growth  was  so  slow,  and  very 
likely  the  management  so  bad,  that  further  eflfort  in  that  direction  was 
abandoned.  In  the  dirt,  as  it  comes  from  the  digger,  ginseng  root  is 
now  worth  30  cents  a  pound.  While  in  a  green  state,  it  is  taken  to  a 
clarifying  machine,  where  it  is  made  almost  as  clear  as  crystal.  When 
thus  clanfied  it  is  worth  $1.10  a  i)ound.  A  Nortii  Carolina  correspond- 
ent of  the  department  is  of  opinion  that  if  ginseng  continues  to  improve 
in  price,  another  trial  of  cultivation  in  that  State  will  be  made  in  a  more 
methodical  manner. 

In  answer  to  questions  from  the  Department,  as  to  the  i)racticabihty 
of  cultivating  ginseng  as  a  staple,  in  view  of  profit,  a  correspondent  in 
Wisconsin  says :  "  I  am  told  by  those  who  have  tried  to  raise  it,  that  it 
will  not  glow.  It  is  a  wild  root,  and  the  Indians  say  it  takes  from  10  to 
30  years  for  it  to  mature.  From  the  seed  one  man  has  spent  hundreds 
of  dollars  in  trying  to  cultivate  it,  but  failed  entirely.''  Our  correspond- 
ents, in  view  of  all  available  information  on  the  subject,  are  advised,  with- 
out waiting  for  new  experiments  in  cultivation,  to  use  all  practicable 
ineaus  to  encourage  the  production  of  ginseng,  by  increasing  the  collec- 
tion of  the  spontaneous  growth  and  thus  siding  to  the  agricultural 
wealth  and  exerting  a  beneficent  influence  upon  the  labor  of  the  country. 
35  a 
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SUMAO. 

Numei'ous  letters  of  inquiry  in  reference  to  the  cultivation  of  sum: 
have  been  received  by  the  Department,  indicating  an  increased  iuteresi 
in  the  subje(;t,  and  a'purpose  to  introdnco  tlie  culture  into  some  oi  tix 
Southeni  Statos.  We  have  answered  these  inquiries,  as  in  the  case  rf 
giuAeug,  by  the  statement  that  there  is  no  cultivation  of  sumac  m  ;u:y 
portion  of  this  country,  but  tliat  our  home  supply,  which  by  the  way  is 
far  inferior  to  tlie  demand,  is  dependent  entirely  upon  the  gadiering  « 
the  leaves  of  the  i)lant,  which  grows  wild  in  many  localities.  TliU  jrftrii 
erini^,  wo  have  been  i^lad  to  learn,  is  becoming  an  increasinjrly  imiwrt- 
ant  industry,  especially  among  the  colored  population  of  the  Souti 
Until  within  a  few  years  almost  the  entire  amount  of  sumac  used  in  ik 
country  was  imported  from  Europe,  and  still  an  undue  proportion  of  that 
which  is  consumed  here  is  of  foreign  growth.  The  sumac  of  this  coun- 
try— ^that  of  Virginia  particularly — ^has  been  pronounced  8ui>erior  to  the 
finest  Sicily,  which,  as  is  known,  commands  much  the  highest  price  ia 
the  mai'ket.  This  estimate  relates  probably  to  the  tannin  quaUties  of  the 
article  rather  than  to  the  coloring  property,  which  in  certain  respects 'i 
equally  essential.  It  is  generally  understood  that  the  cause  of  the  dii- 
ference  in  price  in  favor  of  the  SiciUan  product  is  due  to  the  coloria: 
matter  contained  in  the  American  sumac,  which  prevents  the  emplo?*- 
ment  of  the  latter  in  the  manufacture  of  white  leather.  The  differewi?. 
however,  in  the  commercial  value  of  the  Sicihan  and  Ajnerican  snmacis 
very  considerable,  and  worthy  of  consideration.  Believing  it  to  be  reaDy 
an  important  industiy,  and  one  to  which  this  department  should  remit!: 
all  the  aid  in  its  i)Ower,  the  subject  has  been  referred  to  the  chemist  of 
the  department  for  a  thorough  investigation,  with  a  view  to  the  improve- 
ment of  the  American  method  of  manufacture,  and  of  ascertaiuin^,  it 
possible,  the  true  causes  of  the  difference  in  question  by  an  analysis  of  a 
sample  of  the  genuine  Sicilian  product.  The  results  of  this  iiivesii?a- 
tion,  with  a  statement  of  such  facts  in  regaid  to  the  manipulation  of  the 
plant,  including  the  Sicilian  method  of  cultivation,  as  bear  ujwa  the 
subject,  will  be  submitted  to  the  ]>ublic  in  a  special  report  of  the  depan- 
ment. 

NE^V  EGYI'TIAN  COTTON. 


been  published  in  the  newspapers,  most  of  which  have  contained  em> 
neons  statements  as  to  the  origin,  histoiy,  and  ehai'ac;teristicsof  thisue^ 


exi)eruueuts 

production.  Five  yeais  ago,  it  soems,  a  Coptic  Arab,  named  AsaaJ 
Mansour,  found  in  his  cotton-fields  tbree  plants  that  .so  mnch  attractwl 
his  attention  as  to  induce  him  to  carry  them  to  Mr.  Ciirtally,  who  ili?- 
rov(*r(*d  tbnt  they  were  someiliing  n(»w,  and  the  next  sea^^on  comiui*iiceil 
rxperinienting  with  the  seed.  ^Vs  the  result  of  his  experiments  tlif:>; 
were  planted  in  Egypt  last  season,  with  the  set^d  of  the  new  cotton,  ovtr 
l.OOO  acres,  of  which  ,'^00  belonged  to  Mr.  Cartally  himself.  The  siuN-t'>> 
or  imagined  success  of  the  experiment  may  be  inferred  from  the  fact  tluii 
this  sr:ison  INlr.  Oartally  commenced  the  Side  of  the  seed  at  the  rato<»f 
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$40  per  arrteb  (an  ardeb  is  a  little  loss  tlia^  five  bushels,  or  about  270 
pounds),  and  before  he  finished  selling  the  price  had  increased  to  $200 
per  ardeb. 

It  may  here  be  remarked  that  the  pure  seed  of  the  new  cotton  is  now 
obtainable  in  Egyi)t  at  a  moderate  price,  and  that  the  department  is  only 
awaiting  the  results  of  this  yeai^'s  experiments  in  Egypt,  and  in  this 
country  also,  to  determine  upon  the  exi)ediency  of  making  a  purchase 
with  a  view  to  an  extended  trial  of  the  new  plant  in  the  Southern  States. 
The  department  received  from  Mr.  Cartally,  last  spring,  a  small  quantity 
of  the  seed,  which  was  distributed  among  cotton-planters  of  South  Caro- 
lina and  Georgia,  fiom  whom  we  have  as  yet  had  no  reports  of  results. 
Extensive  experiments  also  have  been  made  in  Egypt  the  present  season, 
so  that  the  plant  might  be  well  tested  in  every  variety  of  Egyptian  cli- 
mate. The  department  expects  to  be  informed,  at  an  early  date,  of  the 
result  of  these  experiments. 

The  new  cotton  is  what  is  called  in  Egypt  <*  Long-Staple  Simouni,"  the 
staple  being  long  and  fine  and  of  a  yellowish  color,  but  not  very  strong. 
It  is  claimed  by  some  that  it  is  very  much  injured  by  a  moist  atmosphere 
or  rain.  ^Ul  the  cotton  of  Egypt,  as  is  well  known,  is  produced  by  irri- 
gation, and  the  plant  is  seldom,  if  ever,  wet  by  rain,  except  very  neaf 
the  coast. 

From  recent  letters  from  Egypt  we  learn  that  this  is  the  season  for 
gathering  the  cotton  there,  and  that  the  ginning  estabhshmeiits  are  in 
mil  operation.  Our  corresjwndent  is  taking  measures  to  obtain  the 
necessary  data  for  making  a  ftiU  and  definite  statement  of  the  results  of 
tJljis  year's  crop.  He  intimates  that  the  expectations  which  were  enter- 
tained last  spring  have  not  been  realized,  and  that  in  some  cases  the  . 
crop  proved  almost  a  failure.  Contrary' to  the  suggestion  above  referred 
to,  he  remarks  that  the  plant  seems  to  require  a  rich  soil  and  "plenty  of 
water."  There  seem  to  be  peeuliar  conditions  required  for  the  cultiva- 
tion that  are  not  fully  understood,  or  that  are  not  met  by  tiie  climate  of 
Egypt.  It  is  not  impossible  that  these  conditions  may  be  more  readily 
found  in  the  cotton-belt  of  the  United  States  than  in  Egypt.  The  depaili- 
ment  will  avail  itself  of  all  the  means  at  its  command,  and  of  all  informa- 
tion within  its  reach,  to  develop  the  true  qualities  of  this  new  product, 
and,  if  desirable,  to  introduce  its  cidture  into  the  United  States. 

INDIGO. 

Several  correspondents  have  called  the  attention  of  the  Department  to 
the  subject  of  indigo  culture,  and  asked  for  infonnation  coneeruiug  the 
production  iind  handling  of  indigo;  the  latitude,  quality  of  soil,  &c., 
best  adapted  to  it ;  the  time  and  manner  of  preparing  it  for  market ; 
where  seed  may  be  procured,  &c. 

We  have  ad\ised  our  correspondents  that  notwithstanding  the  fact 
that  after  a  period  of  profitable  culture  the  indigo  industry  in  this  coun- 
try has  come  to  be  neglected,  so  as  that  it  may  be  said  it  has  almostdied 
out,  it  would  seem  to  be  possible  that  if  enterprise  and  skill  were  directed 
to  the  improvement  of  the  methods  of  cultivation  and  manufacture,  the 
production  might  again  be  made  remunerative  in  our  Southern  fields. 

At  a  former,  and  not  very  distant  i)eriod,  the  culture  of  indigo  was  a 
profitable  and  material  industry  of  the  Southern  States.  For  insuffi- 
cient reasons,  as  it  would  seem,  its  culture  has  yielded  to  other  products, 
moro  attractive,  if  less  profitable.  It  is  still  cultivated  in  Greorgia  ana 
South  Curoliiii^,  but  to  a  very  limited  extent.  Previous  to  the  1  to' 
iioix  its  cidtme  was  stimulated  by  the  fostering  infiuence  of  the  ] 
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Government,  nnder  which  the  exports  amounted  to  more  than  amil&i 
pounds  annually;  and  it  was  as  much  a  king  in  the  southern  colomesij 
cotton  became  after  the  invention  of  the  cotton-gin  and  has  ance  b« 
in  the  Southern  States.    The  colonies  grew  rich  upon  it.    Subscquenily. 
India  was  looked  to  for  supplies,  and  at  the  conunencement  of  the  pn^ 
ent  centui-y  the  export  of  indigo  from  the  United  States  had  tallenoi 
from  1,000,000  to  0,000  i>ounds.    It  is  an  indispensable  article,  and  i 
imiversal  consumption,  for  manufacturing  as  well  as  domestic  pnipogps. 
and  the  dei)iu'tment  is  disposed  to  render  all  the  aid  in  its  jwi^er  to  iht 
re\ival  of  its  culture.    Having  been  advised  by  a  correspondent  into 
csted  in  indigo  culture,  that  the  indigo  of  New  Granada  bears  thehi^ 
est  price  hi  the  Eughsh  mai^ket,  the  department  has  taken  measures  lo 
ascertain  from  authentic  soiu^ces  the  stock  iix>m  which  the  New  Granada 
indigo  is  obtained,  what  its  pecuUar  properties  arc,  to  what  extent  it  b 
cultivated,  whither  it  is  exported,  and  what  ita  compai'ative  value  in  the 
market  is;  and  also  to  ascertain  whether  a  quantity  of  pure  seed  can bt 
obtained  for  the  purpose  of  distribution  here. 

CIILTUBE  OP  THE  OLIVK. 


The  cultivation  of  the  ohve  in  this  country— or,  more  properly  speak- 
ing, the  revival  of  the  cultivation  which,  having  been  commenced  a  c«i- 
tuiy  ago,  has  for  a  long  time  been  neglected  and  almost  entirely  abac 
doned — has  of  late  attracted  considerable  attention,  and  led  to  repeat<!d 
requests  from  corresi>ondents  that  the  interest  and  active  aid  of  thetie- 
partment  might  be  enlisted  in  the  matter.  Behoving  it  to  be  a  qoestHO 
of  importance,  the  Department  has  been  disposed  to  respond  to  tiiese  ff- 
quests ;  and  although  lacking  the  means  of  making  an  adequate  effort. 
has  taken  some  steps  toward  encouraging  individual  enterprise,  by  en- 
deavoring to  procure  from  the  olive  countries  of  Earoi)e  a  supply  ofcn! 
tings  of  goo<l  varieties  for  propagation  here. 

Our  corresiK)ndence  u])ou  this  subject  has  elicited  some  interesting  in- 
formation in  regard  to  the  culture  of  the  ohve  in  this  country,  especially 
in  California,  whore  it  was  planted  in  the  old  Missions,  but  where  com- 
l)anitively  lit  lie  iiiii)rovement  has  iHjen  made  in  the  culture  by  the  intit*- 
duction  of  the  better  kinds  of  fniit.  Among  the  letters  received  by  the 
department  is  a  very  interesting  one  from  Mr.  F.  A.  Kimball,  of  National 
City,  San  Diego  county,  California,  who  informs  us  that  upon  his  tii>t 
arrival  in  San  Diego,  in  1808,  he  found  the  renmautsof  an  oliveorchanl. 
I)lanted  a  hundred  y(»ars  ago,  lying  entirely  common,  and  overrun  l«v 
stock  of  all  kinds.  '•  Snch  of  the  tix^es,*'  ]\Ir.  Kimball  says,  "  as  had  m»t 
been  destroyed  by  the  camp-fires  of  the  United  States  soldiers,  who  vm- 
for  a  long  tinu^  quartered  at  the  Mission,  were  browsed  by  cattle,  horses, 
and  sheep,  and  the  ground  at  their  roots  burrowed  by  badgers,  skunks, 
squirrels,  and  mice.  The  tenacity  with  which  the  trees  had  cluiig  toliiV. 
and  the  luxuriance  of  some  which  had  been  ])rotected  by  the  cactns  that 
had  grown  uj)  around  the  trunks,  convinced  me  that  the  olive  was  adapted 
to  our  climate  and  soil.'" 

Mr.  Kimliall  infonns  us  that  lie  set  some  cuttings  in  January,  1860, 
which  blossomed  in  March,  1872.  Subsequently,  he  set  a  large  number 
which  bore  fruit  in  the  I'ourth  year,  one  of  them  about  five  gaUons;  and 
in  the  fifth  year  they  averaged  about  that  amount,  one  yielding  twelve 
galloiLS. 

As  proof  of  the  tenacity  of  life  in  the  olive,  Mr.  Kimball  states  that 
lis  nm\seiy  of  cruttings  was  in  a  very  unfavorable  situation,  and  thattbe 
^.ntiixi  surface  soil  ha<l  been  removeil  in  grading  the  lot^  exposing  a  redt 
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adobe  subsoil,  in  which  the  cutting:s  were  planted  in  pieces  about  a  foot 
long ;  notwithstanding  which,  about  two-thirds  of  them  started  the  first 
year,  and  in  the  course  of  five  years  and  throe  months  one  put  out  a 
shoot  that  grew  vigorously.  Four  years  ago  a  tree  in  the  old  mission 
orchard  protluced  192  gallons  of  Iruit. 

Mr.  Kimball  expresses  a  confident  opinion  that  the  olive  tree  can  iu 
ten  years  be  made  to  exceed  the  value  of  the  wheat  crop  of  California, 
provided  that  the  best  varieties  can  be  secured  and  the  best  methods  of 
making  oil  and  pickles  be  ascertained.  Mr.  Kimball  has  now  planted 
twenty  acres,  all  of  the  Mission  olive,  which  he  proposes  to  bud  with 
better  kinds  ns  soon  as  practicable. 

In  response  to  Mr.  EambaU's  request  for  information  in  regard  to  the 
manufacture  of  oU  fix)m  the  olive,  the  best  kinds  of  fruit  for  oil,  and  the 
best  methods  of  propagation,  the  department  has  furnished  all  the  data 
within  its  reach.  The  manut*acture  of  olive-oil  is  a  process  of  great  sim- 
plicity, not  very  unlike  the  operation  of  making  cider,  so  famUiar  to  all 
agriculturists.  In  most  of  the  olive  countries  of  Europe  the  process  has 
undergone  little  improvement  for  ages.  The  description  of  Pliny  would 
answer  tolerably  well  for  the  methwi  at  present  in  vogue.  But  we  can 
not  doubt  that  the  ingenuity  and  skill  of  our  countrymen  will  soon  dis- 
cover, in  regard  to  the  olive-— what  is  universally  true— that  there  is  no 
industry  which  may  not  be  made  more  profitable  as  well  as  more  easy 
by  the  improvement  of  appliances,  and  the  substitution  of  mechanical 
power  for  manual  labor.  It  is  a  significant  fact,  that  in  those  countries 
in  which  the  olive-oil  has  the  highest  reputation,  the  cultivation  and 
manufacture  are  conducted  with  improved  machinery  and  with  the  great- 
est care  and  intelligence. 

Mr.  Kimball's  experience  pi^oves  conclusively  that  in  California  at  least 
wo  have  the  requisite  climatic  conditions  for  the  successful  cultivation 
of  the  olive ;  and  that  nothing  is  needed  to  insure  commercial  as  well  as 
agricultural  success  but  a  replacement  of  the  old  Mission  olive  by  well- 
teste<^l  varieties  from  Euroi^e,  the  products  of  which  now  command  our 
markets  and  force  us  to  an  annual  importation  of  half  a  million  of  dollars. 
The  department  is  without  the  means  of  aifording  efficient  aid  to  the 
Iciiidable  imdertaking  of  Mr.  Kimball,  and  of  othei-s  in  the  same  direc- 
tion ;  but  is  now  in  corresjwndence  with  parties  in  Europe  with  a  view 
3f  ascertaining  the  practicability  of  procuring  ftt)m  thence  a  supply  of 
cuttings  of  such  varieties  of  the  ohve  as  are  of  approved  value. 

BEE-CULTUEE. 

The  active  attention  of  the  Department  to  the  bee-keeping  industry  has 
been  solicited,  and  the  appointment  of  a  commission  recommended,  for 
the  purpose  of  gathering  statistical  information  as  to  the  condition  and 
growth  of  bee-keeping  in  the  United  States,  of  communicating-  with  the 

rgest  and  most  successful  bee-masters,  and  securing  their  methods  of 
wintering  and  otherwise  managing  bees,  of  testing  all  the  modem  and 
improved  apiarian  appliances,  and  recommending  such  as  are  worthy,  of 
improving  our  common  black  bees  by  Italianizing  them,  of  pointing  out 
the  most  favorable  bee-ranges  in  the  country,  of  encouraging  the  cultiva- 
tion of  honey-producing  plants,  and  of  educating  bee-men  to  use  caps 
ind  crates  of  uniform  size  for  commercial  convenience.  This  measure- 
embracing  so  much  that  is  of  admitted  importance  to  the  bee-keeping 
industry — ^lias  been  urged  upon  the  department  by  the  argument  that 
the  industry  has  suffered  great  neglect,  and  l^at,  had  the  same  efforts 
oeeu  put  forth  to  foster  and  promote  bee-culture  that  beet-sugar,  sorghm 
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and  the  like  havo  received,  the  production  of  honey  would  bv  thisria 
be  8ini])ly  enonnous ;  many  people  who  are  idle  for  want  of  occupatia 
would  now  be  ))roljtably  employed,  and  this  great  wealth  of  nature, doi 
com])arative]y  unutilized,  saved. 

Thcdei)artinent  hasreplied  tothcsoeamest  solicitations  by  a-ssiiringwr 
respondents  that  it  had  neither  the  means  nor  the  power  to  orp:anizc  sacbi 
counnissionas  wjis  contemplated,  while  admitting  that  bee-cultiutiirascer 
tainly  an  important  industry,  and  highly  descniiigof  encourafrcment:  Ira 
suggesting  that  the  ell'oi-ts  whieli  have  been  made  to  foster  and  eueoura^ 
it  were  underestimated ;  and  that  beet-sugar  and  sorghum,  so  far  irosi 
ha\ing  rec(iiv(Ml  undue  attention,  were  yet  in  embryo,  as  it  weiv,  awairini: 
that  concentrated  interest  in  their  behalf  which  is  essential  to  their  fuJ 
development,  while  bee-culture,  which  is  an  industry  accessible  to  iDili- 
vidual  entei*prise,  and  nuich  less  dependent  upon  combined  effort,  lis? 
made  good  jn^ogress,  as  may  l>e  inferred  &oin  the  thousands  of  bft?- 
colonies  now  in  profitable  operation  throughout  the  country ;  the  imp^)Tt^ 
ments  that  have  been  made  in  the  constiiictioii  of  hives;  tiicnevlnwL' 
of  bees  (particulaily  the  Italian)  that  have  been  introdnccd ;  the  forma- 
tion of  a  national  bee-keei)er8'  association ;  and  finally,  from  the  unmer- 
ous  periocbcal  Journals  and  other  publications  exclusively  devoted  to  the 
management  of  l>ees,  inclmUng  an  annual  "  Year  Book,"  in  which  are 
found  the  i-esults  of  the  observations  and  experiences  of  the  best  apiarians 
and  naturalists. 

CTTJ.TURE  OF  THE  ENGLISH  WALNUT. 

A  eorres])ondent  in  Texas,  Mr.  John  P.  Lawrence,  of  Dallas  Couuiy. 
TS'ho  is  a  large  hiiulholder  and  an  extensive  and  A^ery  enterprising  farmer. 
has  co-o])erated  liberally  and  successfully  with  the  Department  in  tk- 
introiluction  int4»  Texas  of  new  and  valuable  cereals,  grasses,  &Cm  and 


which  tlii?i  d('])ai1ment  was  (;clad  to  fiuiiish  hun  in  aid  of  his  zi\ilor.< 
eifort.  A  few  <l(>zen  nuts  wen*,  sent  to  him  from  a  ti'ee  growing  in  W- 
garden  of  thi?  late  lion.  Peter  Force,  in  this  city,  planted  by  =!ih*.  Toav 
himself,  between  loity  and  fifty  years  a^o, and  at  this  clay  a  thrilty  tnv, 
at  least  sixty  feet  in  lieijiht,  yielding  liiiit  abundantly  every  year/totht' 
extent  sonie1inu»s  of  several  Imshels.  It  is  here  knoAvn  as  the  En^lisb 
walnut,  bill  is  I'oally  a  native  of  Persia,  and  perhaps,  also,  of  the  in»nb 
of  (.)liinn.  In  1  Ji.^land  it  bears  the  name  of  the  lloyal  Walnut  {Jugki-^ 
rcgiu).  It  is  a  r.selnl  and  beautil'ul  tree,  and  the  fruit  luis  a  hipfh  com- 
mereial  value,  as  is  indicated  by  the  extent  to  which  it  is  foiuid  in  our 
markets,  oar  ►'''i!i>]>li«'s  iK'in;;^:  ehiehy,  if  not  wholly,  of  foreign  iniix)rtation. 
while  it  is  ciisy  of  cultivation,  and  many  poi-tions  of  our  couutrj'aiv 
adapted  to  its  powlli.  it  has  been  cultivated  for  a  long  iierioil  iu 
Ku^dand,  as  wi'li  as  1^^ ranee  and  (lennany.  In  this  country  its  cultivation 
is  limited  to  an  occasional  tree  here  and  tliere,  with  the  exceptiouof 
( -alifornia,  where  it  is  lar;x<*ly  ^rown.  In  the  Northern  States  it  is  found 
to  biin;,^  its  XvwW  to  ])erf(»ciion.  Further  north  than  Philadelphia,  hoxf- 
ever,  however,  it  does  not  i)ro<lnce  fruit  abundantly.  It  will  thrive  in 
almost  any  soil  which  is  free  from  stagiumt  moistui'e,  and  is  believtHlto 
be  exactly  a(lai>le(l  to  the  climate  of  Texas.  Mr.  Lawrence  writes  us 
hat  Ijis  ])laijts  mv.  jccrowinc;:  tinely,  and  that  he  is  fully  convincwl  that  his 
experiment  v»  ill  ])rove  a  suc<'e>'s. '  One  at  Iciist  of  his  young  trees  is  noi?'. 
n  its  thii'd  year,  three  inches  in  diameter. 
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A  NAME  FOR  AN  "UNKNOWN  DISEASE." 

In  the  annual  report  of  the  Department  for  1876  an  "  unknown  dis- 
ease "  was  referred  to  as  prevailing  Bmong  cattle  ill  ceitain  counties 
of  Iowa,  Kansas,  and  Nebraska.  In  all  these  localities,  as  was  remarked, 
the  disease  was  attxibinted  to  feeding  on  smutty  com,  or  dry  corn-fodder, 
or  the  excrement  of  grasshoppers  on  the  fodder.  A  correspondent  in 
Kansas,  ]\Ir.  E.  Caulfield^  of  Vermillion,  has  communicated  to  us  his 
views  of  this  disease,  ascribing  it  to  what  he  believes  to  be  the  true 
cause,  and  giving  it  a  name  by  which  it  may  be  hereafter  characteristic- 
ally known.    He  says : 

This  ^^  unknown  di8ea8e''  is  in  the  report  attributed  to  cattle  feeding  on  smutty 
com,  or  dry  com -fodder,  or  the  excrement  of  grasshoppers  on  the  fodder.  It  cannot 
be  the  result  of  the  first  aboTe-mentioned  causes,  for  cattle  will  never  eat  smutty  com 
yrhim  other  feed  is  attainable. 

It  cannot  be  the  latt«r  of  the  above-mentioned  causes,  for  my  attention  was  first 
called  to  this  ailment  among  cattle  in  the  fall  of  1872,  a  year  when  we  had  no  grass- 
hoppers in  this  part  of  Kansas. 

Thert»foro  we  trace  it  directly  to  the  second  of  the  afbrementioned  causes,  viz,  feed- 
ing on  dry  corn-fodder.  But  dry  corn-fodder  would  not  iiijure  cattle  if  it  was  not  the 
fact  tliat  it  is  too  dry,  that  is,  diy  feed  without  any  water  to  quench  thirst. 

My  attention  was  first  directed  to  this  disease,  if  disease  it  may  be  called,  in  the 
latter  part  of  1872,  by  finding  several  head  of  cattle— ten,  I  think — ^lyine  dead  in  a 
Btalk-fiold.  After  driving  out  of  the  field  all  that  were  able  to  move,  I  tnen  looked 
after  the  water  supply,  and  found  that  the  creek,  at  which  the  cattle  had  been  accus- 
tomed to  drink,  was  entirely  frozen  over,  so  that  the  water  was  inaccessible  to  the 
cattle.  A  few  days  after  this  occurrence,  the  remaining  cattle,  one  hcmdred  or  more, 
were  turned  back  into  the  field,  and  the  ice  cut  every  day^  so  tnat  they  could  obtain 
water;  and  the  result  was  that  no  more  dead  cattle  were  found  in  that  field* 

The  winter  of  1875  was  an  exceptionally  dry  one  in  this  part  of  the  State,  and  when 
cattle  were  turned  into  the  com-nelds  they  began  to  die  off  at  a  rapid  rate,  and  in 
every  instance  it  was  found  that  in  those  fields  where  the  cattle  died  there  was  no 
water  obtainable. 

Aj^ain,  in  the  fall  of  1876  in  some  localities  I  heard  of  cattle  dying  in  the  corn-fields, 
and  on  investigation  I  found  that  in  every  field  where  cattle  had  died  there  was  no 
water  8U])ply  lor  them. 

llereai'ter,  when  1  shall  hear  of  stock  dying  in  corn-fields  I  shall  not  ascribe  it  to 
**an  unknown  diseas*'/'  but  shaU  simply  say  **they  died  of  thirst." 

FLORIDA — SEMI-TROPICAL  PRODUCTS. 

The  Dei)ai1;inent  has  many  inqniries  concerning  the  climate,  soil,  pro- 
ductions, and  a^iicultnral  conditions  of  Florida,  which  it  is  not  always 
possibk*  to  answer  with  dne  intelligence  and  entire  certainty.  Many 
euii^^rauts  from  the  Xorth  and  Northwest  are  being  attracted  thither  by 
a  jreiiial  climate  and  its  presnmed  adaptation  to  the  cultivation  of  semi- 
tr<>])iral  crops.  Exaggemted  and  doubtful  statements  are  circulated 
from  interested  and  partial  sources,  which  are  calculated  to  mislead  and 
to  (treate  disappointment.  The  department  is  desirous,  therefore,  to 
obtain  authentic  and  reliable  information,  that  it  may  be  able  to  answer 
satisfactorily  the  inquiries  that  are  so  frequently  addressed  to  it.  A 
rec(^nt  letter  from  a  correspondent  in  Tampa,  in  the  sotithem  part  of  the 
State,  contains  statements  that  deserve  the  attention  of  emigrants.  The 
writer  savs: 

T}ic  soil  here,  ns  I  learn  from  those  who  are  practical  farmers,  from  the  Tarioua  States 
of  the  North,  West,  and  East,  requires  an  entirely  different  treatment  from  that  of  the 
States  fix)m  which  they  come ;  and  they  seem  to  he  as  much  at  sea  as  mysolf^a  nov- 
ice— who  unfortunately  have  none  of  their  experience.  This  part  of  the  State,  South 
Florida,  has  not  been  developed,  and  as  a  matter  of  coarse  we,  as  new  comers,  have 
no  advantage  of  the  experience  acquired  hv  settlers  who  have  preceded  us.  We  most 
take  new  land  or  none,  as  there  is  none  wBich  it  in  a  ttate  of  even  moderate  oUltiya* 
tion. 
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This  condition  of  tilings  is,  08 1  suppose,  due  to  the  fa<:t  that  the  coautiylierealio 
until  recently  was  in  the  hands  of  the  Indians.    The  Roil  is  thin  and  shallow,  cin« 
by  a  habit  among  the  country  people  of  burning  the  old  crass  that  the  new  mav  p^ 
by  which  means  whole  tracts  of  countay  ore  laiu  in  an  aunost  barren  waste.   'Diir  :• 
done  to  make  grazing  posture  for  cattle,  which  are  generally  poor,  scrawny.  »- 
stunted,  such  as  any  Northern  farmer  would  feel  oshamecl  of.     These  poor  animais  jv 
turned  loose  in  the  woods,  there  being  few  clearings,  to  pick  up  a  Living  tis  bc^t  tL^y 
can,  little  or  no  fodder  being  fed  to  them.    Such  is  cattle-raising  in  South  Rorlda.  li 
the  droppings  from  the  trees,  thus  eaten  by  the  cattle,  and  the  old  grass,  were  aU*)T7ih; 
from  year  to  year,  to  n>t  and  go  to  mold,  the  soil  would  be  as  deep  and  as^oodMaaj: 
but  constant  burning  keeps  it  poor  and  thin.    This  is  without  doubt  dcstmeil  to  be* 
great  and  wealthy  country.    It  has  oil  the  elements  of  success,  and  those  of  as  Tbv 
urc  here  must  do  our  utmost,  yrith  the  valuable  aid  and  advice  of  your  departaien:. 
to  secure  its  full  development. 

The  following  are  extracts  from  an  interesting  letter  addressed  to  tk 
Department  by  Henry  S.  Sanford,  esq.,  in  reply  to  a  request  for  infonna- 
tion  in  regard  to  his  exx)eriment3  in  the  cultivation  of  semi-tropical  frni^ 
in  Florida.  It  Tvill  be  seen  that  Mr.  Sanford  looks  confidently  to  Ik 
snccess  of  his  own  enterprising  efforts,  and  to  the  nltimato  foil  and  prof- 
itable develoi)ment,  under  proper  direction  and  enconragement,  of  the 
semi-tropical  adviintages  and  capabilities  of  Florida.     Ho  says: 

I  have  ])ot'n  on^i^af^cd  since  1869  in  the  cnltnre  of  oranges,  lemons,  &c.,  on  luy  ^-^ 
in  Oranpt^  County,  on  the  upper  Saint  John's  River.  It  took  two  ye.ire  and  ^W.JW 
cxpondituro  to  suliRfy  nic  thataU  land  in  Florida  was  not  fit  for  ornnji^e  eultrj«i:  •<: 
the  contraiy,  that  the  land  best  adapted  to  it  was  in  comparatively  limited  qoaniiir. 
While  my  original  grove  of  100  acres,  *'  Saint  Gertrude,"  is  not  abandoned,  but  'm  cu> 
tinned,  though  loss  Hucccssfully,  and  with  the  advantage  of  inf)re  exp<*rienco.  I  on 
having  very  groat  auccess  on  another,  "  Belair,"  of  125  acre»,  which  is  on  higli  groaci. 
with  light  irinblo  soil,  and  thero  I  am  testing  a  groat  variety  of  semi-tropica]  pbau, 
with  a  view  to  their  nermancnt  introduction  in  Florida^  Your  department  has  Kind!? 
aided  mo  in  this  work  by  sending  me  the  past  spring  many  plants  which,  under  rh'; 
eye  of  a  skilled  horticulturist,  will  have  careful  attention,  and,  I  hope,  with  r^fu" 
results  to  tlio  South.  It  is  too  early  to  give  them  now ;  next  spring,  however.  I  pri'»- 
pose  furnishing  a  report  in  detail. 

I  am  doing  on  a  small  scale  what  Congress  should  ]>rovide  to  ba\'e  done  extensivck 
under  the  aiLspices  of  your  department ;  and  the  country,  especially  the  Soutlnrra 
{States,  would  reap  a  rich  harvest  in  return.  There  aj'e  numerous  product ji  tLutv,!* 
now  import  at  groat  cost  which  I  am  satisfied  can  bo  raised  in  the  South  with  skui 
profit,  but  the  i)eo]»lo  need  to  bo  authoritatively  informed  what  thoy  can  raiw  tu  .i.i- 
vantage,  and  the  same  facilities  given  them  in  the  distribution  of  seeiLs,  plants,  ^c. 
adapted  to  Southcni  culture  as  are  given  in  respect  to  Northern  products. 

For  the  culture  of  the  orange,  Florida  has  greater  advanta«^es  than  any  coimtry  I 
have  visited,  in  soil,  climate,  and  market.  Unlike  to  Italy  andSicily,  where  artificLii 
irrigation  is  necessary'  throughout  the  summer — for  live  months  in  fact — tlie  wintifis 
the  dry  season  in  Florida,  while  the  copious  siunmer  rains  render  nrtiiicial  irrigation 
imnecessar>\  Its  frait,  too,  is  of  superior  quality  and  llavor,  and  in  di^tinetl  not  only 
to  take  the  place  of  the  importe<l  orange  in  the  vast  market  of  onr  own  country,  bnc 
will,  doubth^ss,  also  bo  in  demand  for  export  to  those  countries  now  supphed  by  tlie 
inferior  Mediterranean  Iruit. 

I  have  introtluced  from  abroad  a  large  number  and  in  every  attainable  variety  of 
the  trees  of  the  citrus  family,  oxpecthig  to  improve  those  wortH  preserving  by  cultuiv 
in  our  superior  soil.  The  ciUtivation  of  the  orange  in  Florida,  till  lately/has  b«n 
rude  and  coniined  mainly  to  seedlings  of  hap-hazard  varieties,  but  as  it  is'prose4;nted 
on  a  larger  scale  for  commerce,  will  be  of  choice  and  known  varieties  and  chstinct 
grades,  and  therefore,  propagated  by  graft-sor  buds,  securing  quicker  returns,  and  ;n^- 
ing  trees  by  their  size  and  absence  of  thorns  better  adaped  for  commercial  pnrpo^eii. 

With  regard  to  the  lemon,  which  is  even  more  prolltable  than  the  orange,  I  think  its 
culture  for  commerce,  save  in  exceptional  locations,  can  hardly  bo  safely  undertaki^n 
north  of  the  twenty-ninth  parallel,  as  it  is  It^s  hardy  than  the  orange.  Sly  cxperienoi? 
is,  that  the  lemon  grown  from  the  seed  is  less  lit  for  commerce,  Ijecaiise.  with  its  thicker 
rind,  more  subject  to  rapid  decay  than  the  hard,  thin-skinned  Sicily  lemon,  so  called, 
which  we  import  from  the  Mediterranean,  but  that  the  same  fruit  can  be  prodnce<l 
from  the  imported  trees.  These  I  have  introduced  largely,  and  am  quite  successfal  in 
propagating  from  them  on  the  native  orange  "  soiur  stock,"  so  that  I  feel  quite  a«snrf«l 
that  the  lemon,  as  well  as  the  orange,  can  oe  raised  in  Florida,  and  doubtless  will  be 
(for  the  profit  is  very  large)  sufficiently  to  supply  our  home  market,  which  now  abwrlw 
imported  lemons  by  the  hundred  million. 
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Pinc-apphs  do  well  in  my  region  in  Florida,  and  bid  fair  to  bocomo  an  important 
urticle  of  commerce.  After  cnUivatiug  a  few  with  satisfactory  results,  I  am  now  ex- 
ending  that  culture,  have  introduced  many  varieties  from  different  countries  besides 
ho  West  Indies,  and  have  in  culture  some  10,000  plants. 

With  the  banana  I  have  not  been  successful.  I  imported  largely  of  choice  varieties, 
>ut  found  it  dilhcult  to  acclimate  them  or  protect  them  from  our  slight  December 
rosts,  and  I  have  abandoned  that  culture.  Some  of  my  neighbors  continue  it,  with 
^aried  success.    It  is  not  a  certain  crop. 

The  olive-tree  thrives  well.  I  have  a  small  grove  of  50  trees,  which  will  fruit  next 
'ear,  and  I  do  not  doubt  this  important  and  profitable  culture  can  be  as  successfully 
prosecuted  in  Florida  as  in  southern  France  and  Italy.  Care  should  be  talcen  in  select- 
ng  the  variety  best  adapted  for  the  soil  and  climate  of  the  locality.  Those  planted 
rom  seed  are  next  to  worthless,  save  as  stock  for  grafting. 

The  vine  does  cxtremelv  well.  I  commenced  with  some  of  our  native  varieties,  and 
k  thousand  or  so  of  the  Delaware  and  Concord  vines  gave  ripe  fruit  the  first  week  in 
Tune.  But  I  have  concluded  to  raise  finer  varieties,  only  cultivated  under  glass  at  the 
^orth,  and  expect  next  spring  to  ship  Black  Hamburg  and  others  of  that  class  to  the 
lorthem  markets. 

The  tea-plant  does  well  with  us.  I  have  but  few  specimens,  but  enough  to  prove  its 
adaptability  for  our  soil  and  climate,  and  I  observe  by  a  recent  letter  to  the  South 
■lorida  Journal  (published  at  Sanford)  that  it  was  of  excellent  flavor,  as  the  writer 
attested  after  drinking  a  cup  at  Belair,  where  it  is  in  use. 

My  experience  with  the  ceffee-plant  has  not  thus  far  been  satisfactory.  I  imported 
k  few  hunilred,  and  also  received  a  few  specimens  from  your  department^  but  they  were 
lot  properly  cared  for,  and  I  propose  giving  this  important  plant  a  fair  trial,  and  believe 
t  will  succeed.  I  observe  in  a  local  newspaper  mention  made  of  a  family  near  Tampa 
hat  raised  coffee  for  its  own  consumption. 

The  esparto  grass  (stipa  tenacissima),  so  largely  imported  from  southern  Spain  and  from 
ifrica  for  paper  manufacture,  I  have  tried  on  a  small  scale,  and  do  not  doubt  that  this 
»roduct,  whose  consumption  is  measured  by  the  hundreos  of  thousand  tons,  can  be 
Qcceasfully  raised  throughout  the  lower  tier  of  Southern  States.  The  costliness  of  the 
eed  alone  prevented  my  introducing  it  gratuitously  and  widely,  as  I  have  done  the 
Eucalyptus.  It  is  of  slow  development,  but  once  started  grows  on  luxuriously  without 
ulture  for  generations. 

That  more  valuable  tree,  the  Eucalyptus,  I  introduced  several  years  ago,  and  distrib- 
tcd  to  all  applicants  some  1,200  packages.  It  generally  thrives  well.  In  my  locality 
ts  crowth  is  amazing ;  trees  in  my  place  have  gained  10  feet  in  height  this  year. 

My  8u<]jgcstion  to  you  is  that  you  recommend  the  appropriation  by  Confess  of  the 
leans  noccHsary  to  form  an  establishment  in  Florida  for  the  purpose  of  introducing 
Qch  economic  plants  as  are  found  to  be  suitable  for  culture  in  the  South,    There  are 

vast  number  of  foreign  semi-tropical  pix)duct-s,  drugs,  gums,  oils,  &c.,  for  which  we 
ay  largo  sums,  which  wo  can  raise  perfectly  well  ourselves;  and  again,  I  would  wish 
o  see  s(^i!iotliing  done  to  encourage  immigration  from  Southern  Europe.  We  erred 
gregioiisly  a  few  years  ago  in  discoui-a^ng  the  Italians  who  commenced  flocking  to 
ur  shores,  and  who  would  be  of  more  importance  to  the  South  in  introducing  the 
ulturo  of  the  vine  and  olive,  and  tlio  other  finer  cultures  of  their  country,  than  the 
J^oilh  Europeans ;  and  that  culture  should  be  made  second  only  to  cotton  and  sugar 
ti  imi>ortance  and  value  among  semi-tropical  productions. 

JUTE  IN  SOUTH  CAROLINA. 

Some  of  the  rice-planters  of  South  Carolina,  as  we  learn  from  a  corre- 
pondent  who  is  located  on  the  North  Santee  River,  are  apprehensive  of 
lander  to  that  crop  from  the  admission  free  of  duty  of  rice  grown  in  the 
>andwich  Islands.  This  danger,  ho  says,  is  regarded  as  so  imminent  as 
ilrcady  to  have  occasioned  a  decrease  in  the  acreage  of  rice-lands  planted. 
>ome  of  the  planters  have  determined  to  substitute  the  cultivation  of 
ute  for  tliat  of  rice,  for  which  experiments  have  shown  their  rice-fields 
o  be  well  adapted.  And  merchants  of  Charleston  having  become  satis- 
led  that  jute  can  be  successfully  grown  in  that  region  have  decided  to 
tait  a  bagging  factory,  and  thus  to  open  a  home  market  for  the  jute. 
)ur  correspondent,  who  has  made  a  successfid  trial  of  jute,  gives  us  the 
esult  of  his  exi>erience  as  follows: 

The  interest  that  you  have  manifested  in  behalf  of  the  South  induces  me  to  suggest 
ho  cultiu^  of  jute  as  the  plant  best  suited  to  take  the  place  of  rice.  During  the  years 
672,  1K73,  and  1B74  the  experiments  I  made  with  seed  received  fix)m  your  department 
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plant,  I'cniai'kiible  for  the  prickly  bristles  with  wJiicii  it  is  closely  Inl  J 
wliicli  has  loiifj  been  laiown  and  frequently  ixjcoinmended  08  a  icne 
plant,  but  for  »ome  i^ea^on  never  generally  cultivated.    Wo  haveadTiii 
correspondents  that  we  were  not  able,  tix)m  any  experience  vhidi  ii 
department  has  had  with  it,  to  speak  with  mucli  coniidenceofitftTib 
as  a  forage  plant.    Cattle  are  said  to  eat  it  and  to  thrive  nponitviil 
apparent  good  eifects ;  and  the  yield  is  described  as  being  oidiDsij 
very  larger— sometimes  enormous ;  but  it  has  not  taken  a  high  ni 
among  our  foi-age  plants.    A  new  interest  appears,  however,  to  han 
))een  awakened  in  its  culture,  as  our  correspondence  indicates,  uot  menb 
in  this  country  but  abroad,  and  especially  in  Australia,  where  agrint 
tural  enterprise  is  alive  to  everytliing  that  holds  out  the  ptaami 
improvement. 

The  prickly  comfrey  is  a  Caucasian  plant,  which  was  introdnoediBto 
England  from  Kussia  many  years  ago.    In  its  native  countiy  imnKM 
herds  of  cattle  and  tlocks  of  sheep  were  entirely  dependent  upon  it  if 
sustenance;  and  its  hu^ge  and  succulent  roots  were  frequently  eaten  It 
the  inhabitiints.     It  is  not  easily  propagated  by  seed,  which  luaybeott 
ixjason  for  its  not  receiving  more  attention.    This  difficulty  has  beo 
overcome  partially  by  the  use  of  cuttings,  but  eft'ectiially  by  a  B^ttB 
of  dividing  the  roots,  by  which  means  the  plant  may  he  md^buttty 
propagated  with  groat  ease.    A  fresh  impetus  has  been  given  telfcle 
cultiu-e  of  tlie  i)rickly  comfrey  in  New  Soutli  Wales,  QueenshuAad 
Victoria,  as  we  leani  through  oiu*  corwspondence  with  those  ookm 
Ml'.  Guilfo>  le,  the  director  of  the  botanic  ganlen  at  Melbourne.  Victo- 
ria, writes  that  h(^  considers  it  a  veiy  valuable  fodder  plant,  *'eveniffe 
take  a  modoralc*  estimate  of  its  productive  powers — ^yielding,  as  it  is  sud 
to  do,  more  than  .^0  tons  to  the  aci'o.    It  is  also  recommended  for  its 
extieme  hardiness,  nt^itlier  heat  nor  cold  being  prejudicial  to  its  growth. 
In  the  hottwst  and  driest  summers  of  the  Caucasus  it  jields  fresh,  gieen 
leaves  abundantly. 

There  are  several  si)ecies  of  Symphytum;  but  the  n/rp^rWrntfiiiisthat 
which  is  j)refeiTed  for  forage  i)urposes. 

In  England  a  general  interest  in  the  prickly  comfrey  seems  to  have  been 
arouse<l  by  a  statement  of  an  eminent  seedsman,  that  it  would  produce 
from  GO  to  100  tons  to  the  acix^;  that  it  is  especially  adapted  to  the  feed- 
ing and  tiittcning  of  stock,  and  for  incivasing  theinilk  of  cows;  that  it 
grows  niori*  rapidly  and  luxuriantly  than  any  other  gi-een  soiling  plant; 
that  it  is  a  reliable  cro}),  inde]>endent  of  weather  and  elimate,  growing 
as  well  in  the  hottest  countries  and  driest  sea«^ns  as  in  the  highest  lati- 
tudes ;  that  it  comes  in  earlier  and  lasts  longer  than  any  other  crop; 
and,  finally,  tluit  it  makes  a  ver>^  nuti'itioiLs  hay  for  cattle,  horses,  and 
sheep.  How  far  this  glowing  descrij)ti«n  has  been  idealized  in  theexpi- 
rieucc  of  English  culture  we  are  unable  to  say;  but  this  department  it 
dis])osed  to  afioid  an  oi)portunity  for  trial  to  lUiiny  who  have  expressed 
a  strong  desue  to  make  an  ex])eriment  of  the  i)lan*t  iii  this  country. 

:mesquitk,  or  screw-beax. 
A  r( 


make  an  (^ifort,  through  one  of  its  coiTespondents  in  Texas,  where  tlie 
mesquite  grows  abundantly  and  s(hhIs  profusely,  to  procure  some  fresh 
se^^l  sullici(^it  for  Dr.  Seliomburgk's  i)uipose  of  introducing  it  into  Aus- 
tralia as  a  fodder  i)lant.    Although  it  has  not  been  cnltivated  to  any  ex- 
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Knt  in  the  United  States,  the  excellent  properties  of  the  screw-bean  as  a 

Ki  plant  have  been  fully  recognized.  Dr.  Schombnrgk's  attention  was 
led  to  the  plant  by  tiie  reports  of  Lieutenant  Whipple's  boundary 

irvey,  in  which  it  was  stated  that  the  prosperity  of  his  horses  and 
J  and  the  success,  in  fa^ct,  of  his  expedition,  were  dependent  upon 

o  Bcrew-bean,  which  he  found  to  be  indigenous  to  and  growing  abun- 

tly  in  Arizona.    The  screw-like  pods,  according  to  this  report,  were 

ad  to  contain  much  saccharine  matter,  and  were  very  nutritious,  ripen- 

:       different  seasons  of  the  year,  and  were  very  abundant,  each  tree 

(    ucing  many  bushels.    Upon  the  presumption  that  these  statements 

e  reliable.  Dr.  S.  had  concluded  that  the  introduction  of  the  plant  into 

ia  would  be  a  great  boon.    He  had  previously  received  some  seed 

r     I  x/r.  Hooker,  of  Kew  Gardens,  in  England,  but  they  had  unfortu- 

y  been  attacked  by  a  weevil,  and  not  one  germinated.    He  enter- 

i  the  belief  that  the  havoc  of  the  wee\il  was  done  on  the  voyage  to 

jsix     ia,  and  expressed  a  wish  that  we  should  obtain  some  fresh  seeds, 

licL  said  might  prove  of  great  value  to  South  Australia,  where 
Luring  uie  summer  months  food  for  cattle  was  very  scarce. 

It  is  found  very  difficult  to  collect  seed  which  is  free  from  weevil  and 
ither  insects.  The  beans  form  a  sweet  and  nutritious  food,  and  among 
he  Indians  constitute  an  important  article  of  diet.  The  long  pods  are 
Iried  and  pulverized  by  the  Indians,  and  kept  in  that  state  to  be  made 

0  bread.  If  not  thoroughly  reduced  to  a  powder  so  that  the  seeds  are 
le  as  the  pulp,  they  become  a  living  mass,  since  from  every  seed  will 
yoi  forth  an  insect,  a  species  of  Brudcns.  The  Indians,  however,  who 
bnunately  are  not  over-particular  in  such  matters,  are  accustomed  to 
illow  the  insects  to  remain  undisturbed  and  to  form  an  ingredient  of  the 
3read. 

The  Department  undertook  at  the  instance  of  a  correspondent  in  Texas, 
vhere  the  mesquite  grows  abundantly  and  seeds  profusely,  to  procure 
br  Dr.  Schomburgk  some  fresh  seed  j  but  we  regret  to  say  that  our  ef- 
brts  have  been  wholly  unsuccessftd.  It  may  be  remarked,  as  Dr.  Schom- 
3urgk  quoted  Whipple's  Boundary  Survey  as  authority  for  the  nutritious 
juality  of  the  screw-bean  and  its  value  as  a  food  for  horses,  that  Whip- 
jle  does  not  state  positively  that  he  fed  his  horses  with  the  pods  of  the 
jean,  although  he  leaves  that  to  be  inferred.  It  appears,  however,  that 
n  consequence  of  his  representations  the  English  Government  was  in- 
iuced  to  procure  from  Arizona  several  bags  of  the  mesquite  pods,  which 
nrere  distributed  among  the  different  botanic  gardens  of  the  English  col- 
>nies.  A  letter  from  one  of  the  superintendents  of  these  gardens,  that 
)f  Jamaica,  West  Indies,  recently  received  by  this  department,  contains 
5ome  statements  which  although  not  conclusive  as  to  the  qualities  of  the 
nesquite,  are  worthy  of  consideration,  and  which  we  deemed  it  advisable 
:o  communicate  to  our  correspondent  in  Australia.  In  this  letter  the  su- 
[)erintendent  states  that,  by  way  of  experiment,  he  gave  about  a  pound 
)f  the  pods  to  a  fine,  healthy  horse,  and  that  on  the  morning  of  the  third 
lay,  after  the  pods  were  given,  the  animal  was  found  dead  in  the  stable, 
mder  circumstances  which  left  no  doubt  that  he  died  from  the  effects  of 
he  pods. 

Further  evidence  is,  of  course,  requisite  to  establish  the  fact  of  the 
njurions  and  even  fatal  effects  of  the  screw-bean.  The  department 
voiild  be  glad  of  any  information  relative  to  the  feeding  of  horses  and 
nules  with  the  pods  of  the  bean  in  Arizona  or  Kew  Mexico,  where  the 
nesquite  is  abundant;  and  especially  whether  any  well-authenticated 
nstance  can  be  found  in  which  the  death  of  a  horse  or  mule  was  attrib- 
ited  to  the  cause  in  question. 
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According  to  the  report  of  the  Southwestern  BonndaTy  Comnisstij 
the  mesqiiite  flourishes  in  arid  diBtricts,  and  is  ver^'-  pTO(hictive.tii' 
XKkIs,  7  to  0  inches  in  len^h,  growing  in  largo  clusters  iipou  thr  m 
stem,  and  the  fruit  ripening  at  different  i)eriod8  of  the  year. 

The  mesquite  has  always  been  recommended  as  a  very  nutritioiw^'ii 
for  horses,  and  hitherto  all  accounts  of  it  have  led  to  the  lwliv.'f  rh«i: 
those  parts  of  the  countiy  where  it  is  indigenous  it  ha8  beini  chiek 
used  for  that  puri)ose.  In  addition  to  its  value  for  food,  it  also  \idii! 
good  thnber,  growing  often  to  a  large  tree,  and  a  gum  which  i«  oIens 
identical  with  gum  arabic,  and  is  moreover  an  approved  tauniu^;  matool 
the  whole  body  of  the  tree  beting  rich  in  tannin.  An  analysis  ot'  im 
shavings  of  the  wood,  mjido  in  this  department,  showed  that,  as  oofr 
pared  with  other  tanning  material,  it  was  veiy  valuable,  >ieldin^aoifr 
siderably  higher  amount  of  tannin  than  many  other  products. 

PRACTICAL  FOWL-RAJSING. 

A  corresi)()ndtfnt  in  Charleston,  S.  C,  Mr.  Arthur  P.  Foi-d,  infonasns 
that  there  has  been  within  the  last  two  or  thi'ec  yoai's  a  remarkable  u- 
crease  in  the  numbers  of  poultry  and  eggs  produced  throughout  tite 
Southern  States.  This  gratifying  fact  has  induced  our  correspondent lo 
send  us  the  follo\^'iug  hints  upon  the  subject  of  fowl-raising,  wliidiJW 
presented  as  the  results  of  his  own  experience  and  observation : 

nuEEDfl.--Th<^  host  brootls  snitalile  to  our  <'Iininto  are  the  Game,  Black  Hamtar^ 
iSpaiiisli,  Doiiiiuiiiue,  :iii«l  the  couiimm  Biim-yai'd,  juiJ  al.S()  croHst^s  between  the  Brahu 
niid  any  of  tlio  torogoiii<r.  Tho  lar;::c  t horou^hhrod  Asiatics  do  not  thri^-©  snuilioi'.ba 
thirty-lifth  parallel  ot*  latitude;  the  climato  is  too  warm  for  them;  they  mayliv(Jt»(i 
vr  tlii'co  yt'.irs.  but  their  proM;ciiy  invariaMy  <lo«j;ourrjile8.  This  is  now  a  verrgrnff- 
ally  a('t<i)ti.'d  Tact  anions  tlioso  wLo  liavo  hiMl  «xi>orionco  iu  i-nising  fowls  iu  tSeSocih 
Tor  a<tuul  profit.  Tlu'  dark  colors  aro  the  hanliost,  ami  iu  every  wa^'  the  mtetmnu- 
iiorari  ve.  Li^^ht-rolored  fowls  are  j^eiierally  delicate,  an<l  nearly  alwajTi  iiifcrior  lavta 
and  setters.  I'ersoiw  funning  a  strjok  from  any  of  tho  six  varieties  named  shonli  be 
careful  to  select  t  lio  dark  colors.  AVhito  fowlH  are  very  pi*orty  for  the  fancier,  bni  tl^T 
arc  an  injudicious  investnieut  for  tho  onlinary  poultry -raiser  in  tho  iSonth. 

HorfcjKS. — l'r)wls  should  in  all 
tre«»s  fi)r  tho  ei^ht  mont! 

very  much,  and  are  always  healthy;  whereas  when  Kleopinpf         , 

warm  j»eriod  they  will  bo  constantly  liable  to  nil  tlio  clitieaAea'that  appertain  to'tbtir 
kin<l.  When  tlie  cold  weather  couk.^  on  they  Bhonld  l>o  put  into  the  houese  at  niptu 
as  they  will  not  lay  well  durinjr  the  winter  if  cxiHiscd  to  tho  cold  rjiin  and  ice.  Tte 
hous«'  shouhl  h<^  plactMl  upon  the  highest  part  of  the  grounds  assirv-ned  to  the  fowl*,  in 
order  to  secure  thoron^'li  drainage.  It  should  be  built  of  iucu  boanls,  placed  two 
inches  a]tart,  to  aiford  ^ood  ventilation;  the  roof  should  bo  cliieie,  tho  floor  coxml 
with  dry,  loose?  sand,  ancl  thti  roost  made  of  two-inch  lathi),  and  Hlipped  betwetu  iV 
openiu'Ts,  in  ohUt  that  they  may  he  withdrawn  fi-eipiently  and  cleansed  with  keroseui- 
oil.  The  house  should  contain  nothing  whatever  except  tho  roosts;  no  nest*  orboxw 
should  1m'  allowed  in  it;  and  it  should  be  whitewnshe4l  at  leant  twieu  dnrin>'  the  wi> 
t4T,  and  the  lloor  fretpiently  cle.anscd  and  supplied  with  frcsli  loose  sand.     ** 

Lick. — Ued  lice  will  iufest  a  fowl-house,  even  during  tho  winter  in  the  Sonth,  mi'l 
will  he  priiu:i])ally  found  on  the  under  sides  of  the  roosts,  iu  sm:i[l'niahoj;any-ioiopii 
])atches.  Tlnse  lice?  iufallihly  cause  sore  heads,  swelled  eves,  and  the  danireroas  dis- 
ease known  to  faueiers  as  n)ui) :  hut  are  instantly  killed,  however,  by  apidieMtion<  «•' 
kerosene-oil;  and  for  this  i>urpose  the  roosts  should  l)e  withili-tiwu'untl  oiled  ii'  Wi 
every  three  wreks.  When  fowls  have  sore  heads,  eans<^d  l>y  thesis  lire.  thi*Y  wi'i  »l.-. 
unh'ss  ])r()mptly  t.ak<Mi  in  hand.  A  sim])le  hut  intalliblo  cure  is  to  "'rea.si*  their  Iii'.i*^ 
daily  f«»r  thn*e  or  fi)ur  days  with  olive-oil,  an<l  make  them  sleep  <m  <»io  \vt'\'>  \\\  ll- 
open  air.  The  lar<x«'-  while  Uer*  Avill  never  he  found  on  fowU  that  sle<-p  on  tVeeji  diiriL;; 
the  sprin;;  and  suninier  months;  hut  if  allowed  to  occupy  u  house  these  lirj-  car.ii»'^ 
]>(»  escapi'd,  and  tlu^  fowls  will  show  their  |)re«enco  by  sippeariuur  di-oonv  and  liavin' 
<.ol<)rlt!ss  coiabs  and  gills,  and  unless  they  are  relieved  they  will  die.  ' 

Watkij.— Pure,  clean  drinking-water  is  absolutely  essential  to*  the  health  of  u' 
poultry  ;  impure  water  is  a  prolilic  source  of  cholera  in  sumiuer,  and  of  rouii  in  winiei 
1  )uring  the  cold  weather  a  little  red  pepper  put  iuto  the  drinking-water  of  tbwbiri 


Id  in  all  cases,  wherever  nrartirable,  lie  allowed  to  »laep  os 
hs  from  Isi,  March  to  1st  Aovemlver;  they  enjoy  the  priviKf 
vays  healthy;  whereas  when  Kleepinff  iii  housi^s  diirinj  this 
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X)  found  beneficial.  TliiB  is  a  j^ood  tonic,  and  warms  up  the  hens  and  induces  them 
;o  lay.  Another  oxcellcnt  provision  is  to  place  at  the  bottom  of  the  vessel  of  water  a 
piece  of  assafccdita,  which  impregnates  the  drink  with  its  tonic  qualities  and  is  very 
wholesome.  F()^vls  drink  but  little  water  at  a  time,  but  they  drink  very  often ;  and 
ill  the  course  of  the  day  consiuno  a  siuprisingly  large  quantity  of  it. 

Food.— The  food  should  be  varied  occasionally  from  harcl  grain,  to  flour  or  meal 
•nixed  with  a  little  water,  and  should  be  fed  to  them  principally  in  the  afternoon,  in 

"der  that  they  may  have  a  supply  for  quiet  digestion  auring  the  night.    During  the 

nter  months  fowls  require  more  food  than  they  do  at  other  times,  tor  they  are  una- 
umA  to  obtain  insects,  and  the  cold  weather  renders  actually  more  food  necessary.  If 
fowls  are  fed  well  during  the  ccdd  weather,  they  will  lay  well :  but  they  will  not  lay 
daring  the  winter  without  an  abundant  supply  of  food.  Chanulers'  scraps,  or  oil-cake, 
that  can  bo  obtained  at  all  8oai>-factorie8  at  two  cents  per  pound,  will  be  found  very 
irnlnoble  food,  given  two  or  three  times  a  week,  but  if  fed  too  freely  it  will  scour  the 
fowls,  as  it  is  very  greasy.  An  abundance  of  green  food,  fresh  grass,  &c.,  is  absolutely 
iodispensublo  during  the  summer,  and  should  also  be  given  the  fowls  during  the  winter 
whenever  practicable. 

ILvNGE.— A  dry  range  is  essential ;  fowls  will  not  thrive  in  damp  localities  or  on 
diity  )>remlses.  They  should  never  be  allowed  access  to  rotted  manure  heaps,  as  the 
ammonia  generated  by  such  heaps  always  causes  sore  eyes  and,  if  continued,  death. 
There  is  a  very  great  difference  between  an  ordinary  stable,  or  cow-yard,  and  a  com- 

Sost  heap  ;  in  the  former  the  fowls  obtain  much  food  without  risk,  but  in  the  latter 
tie  food  obtained  is  always  at  the  cost  of  disease. 

Setting  iiexs.— Hens  should  never  be  set  between  1st  May  and  1st  September,  as 
the  small  lice  will  become  troublesome  during  the  warm  weather ;  and  the  young 
chicks  )vill  not  thrive.  They  may  be  set  advantageously  at  any  time  between  Sep- 
tember and  May ;  but  the  chicks  will  require  much  care  and  protection  if  hatched 
during  the  cold  winter  months.  The  hardiest  chicks  and  most  easily  raised  are  those 
hatched  during  the  months  of  February  and  March.  Only  the  eggs  of  the  finest, 
healthiest  hens  should  be  set,  and  particularly  those  from  the  best  layers ;  but  eggs 
from  hens  that  havo  had  attacks  of  roup  should  never  be  set,  as  the  constitutions 
of  such  hens  an;  always  weakened  by  this  disease,  and  the  chickens  will  be  liable 
to  similar  attacks.  It  is  certain  that  only  strong,  healthy  hens  can  lay  eggs  that 
will  produce  strong,  healthy  chickens.  The  nests  should  always  be  made  on  the 
ground,  so  tliat  the  eggs  can  obtain  the  natural  amount  of  moisture  essential  to 
hatching  ;  and  never  under  any  circumstances  should  hens  be  allowed  to  set  or  even 
to  lay  in  the  fow i-houso.  They  should  be  taken  carefully  from  the  nests  once  daily, 
and  given  corn  and  water ;  but  when  hatching  has  actually  commenced  they  should 
be  let  most  rigidly  alone. 

CincKL.NS.—  The  young  chickens  should  be  kept  in  coops  for  at  least  one  month  after 
being  liatched,  or  many  of  them  will  be  lost  by  injuries  and  various  accidents.  A  lit- 
tle meat,  liiicly  chopped  up  and  fed  to  them  occasionally,  will  be  found  of  great  ad- 
vanta'^e.  0::ly  the  largest,  best  formed  should  be  kept  for  stock,  and  the  inferior 
should  be  sold  or  eaten. 

l*uoFiTS.— A  stock  of  three  cocks  and  twenty-seven  hens  will  bo  found  very  manage- 
able and  remunerative  by  any  family  in  the  country,  and  will  yield  an  abundance  of 
eggs  and  chickens  for  consumption  and  sale  annually.  The  profits  of  keeping  fowls 
in  a  practicable,  ordinary  way  may  be  demonstrated  by  the  following  statement,  cal- 
culated for  a  period  of  two  years  : 

Debtor. 

To  30  hea^lsof  fowls,  at  7r>  cents  per  pair Jll  25 

To  allow  8  to  die  in  two  years  and  be  replaced  at  75  cents  per  pair 3  00 

To4r<  bushels  of  feed,  at  50  cents ^  00 

Fowl-house 5  00 

46  dozen  eggs  for  setting,  at  15  cents 6  90 

Ualanceof  profit  in  two  years 88  85 


139  00 
CreMtor. 

By  277  dozen  eggs,  at  15  cents $41  55 

By  500  chickens  hatched,  less  100  died,  say,  406  raised,  at  20  cents 81  20 

By  manure  saved  in  two  years 5  00 

By  30  head  of  fowls,  at  75  cents  pet  pair 11  25 

139  00 

Thus,  thiity  heads  of  fowls  will  pay  a  clear  profit  of  $88.85  in  two  ^eaxs,  or  an  aver- 
age of  $1.4ti  each  annually.    Good  8x>ecimens  of  the  breeds  named  will  produce  annu- 
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ally  about  sixty  to  sovcnty  eggs  each.  The  sottingr}  sbonld  average  thirteen.  £>!:: 
these  about  eleven  will  hatch.  The  extension  of  poult r^'-raiaing  slioold  in  vveryr.- 
be  enconraged,  as  it  increases  the  supply  of  good  fooil  nt  a  very  rcdncetl  rost. 

NORTHERN   AND  SOUTHERN  FATCMTNG. 

The  Department  is  in  frequent  receipt  of  letters  from  temporary  aai 
permanent  residentii  and  new  settlers  at  the  Soath,  which  illustrate  thf 
singular  fact,  that  while  the  southerners  are  peculiarly  an  agricnltnnl 
people,  they  are  habitually,  or  to  a  large  extent,  not  merely  indifferent 
and  careless  about  the  condition  of  their  farms,  bnt  neglectful  of  the 
means,  now  more  than  ever  within  their  reach,  of  improvement  in  method 
of  culture,  and  eBX)eciaUy  of  those  scientific  and  mechanical  appliance^ 
by  which  the  management  of  their  farms  might  l>e  brought  to  the  higher 
and  more  profitable  standard  of  northern  agriculture).  The  cause  of  the 
imfavorable  comparison  of  southern  with  northern  farming  has  beenai 
least  partially  removed ;  the  material  que^stion  of  labor  is  adapting  itselt 
to  the  changed  circumstances  of  southern  farmers,  and  the  time  is  propi- 
tious for  a  reconstruction  of  the  South  in  the  highest  sense,  by  a  careM 
practice  of  the  arts  of  industry  upon  which  her  prosi)erity  essentially  di^ 
pends.  It  is  the  aim  of  this  Department  to  excite  and  encourage  snch 
study  and  practice,  and  to  aid  the  South,  as  far  as  it  can,  in  advanoEj 
to  tJbat  high  agricultural  position  for  which  natui-o  has  designed  it. 

A  correspondent  in  Texas  accompanies  an  application  to  the  Depart- 
ment for  seeds,  with  the  following  obser^'ations  upon  the  farming  rfthM 
section  as  compared  with  that  of  the  North : 

A  person  of  observation,  traveling  from  the  South  through  the  XoTth,  cannot  fiul  t« 
notice  the  superiority  of  Northern  farming  and  horticulturo  over  those  of  the  Sooth. 
This  is  observable  in  the  careful  selection  of  seeds ;  in  tho  thorongh  system  of  pW- 
ing,  subsoiling,  underdraining,  &c. ;  in  the  fanning  implements  and  tools;  in  the  ima- 
tion  of  crops ;  and  in  many  other  important  and  even  vital  things. 


I 

have  seen  old  men  who  never  used  a  two-horse  plow  or  cultivator  in  their  Kves,  an<l 
they  were  farnuTs,  too ;  and  I  know  men  that,  within  a  few  years,  cut  their  grain  and 
hay  with  a  sickle,  haviufj  never  heard  of  a  grain-cra<lle.  And  there  are  those  who  an- 
ruuniag  farms  of  hundreds  of  acres  with  only  a  few  oue-horso  plows,  linU-tongoes, cot- 
ton-sweeps, and  hoes,  not  a  crain-drill,  harvester,  cultivator,  harrow,  or  improved  plo» 
being  on  their  premises.  This  year  I  propose  to  subsoil  and  underclrain  thoronchly* 
part  of  my  farm  at  least,  ])lanting  only  the  best  homo  and  imported  seed,  and  Sat  ii! 
the  most  approved  manner.  They  say  tame  grass  will  not  grow  here.  Please  teal 
some  seed  that  I  may  try  the  experiment. 

MISCELLANEOVS. 

To  the  foregoing  notices  it  may  bo  added  that  the  miscellaneous  on- 
respondence  of  the  department  has  l)eeu  veiy  voluminous,  cmbraciii 


inquiries  for  iiifonnation  upon  a  gi^eat  variety  of  topics,  requests  for 
seeds,  plants,  &<•.  J  t  has  l>een  the  aim  of  tlie  depaitment  to  satisfy  thwie 
iuquuies  to  tho  extent  of  its  ability,  and  to  respond  to  these  requests  as 
far  iiH  was  compatible  with  its  general  purj)oses  in  the  distribution  of 
seeds.  JSpecilic  rcciuests,  relating  to  ehemical,  microscopical,  entomolog- 
ical, botanical,  and  statistical  matters,  have  been  answered  by  those  in 
clijirge  of  the  several  branches  of  tlie  department  towliich  theyreier,as 
will  be  seen  from  their  repoits.  The  attention  which  thedeiiartmenthas 
Ix'stowed  upon  the  great  industrial  interests  of  sugar  and  tea  cultiw^ 
havc^  led  to  an  extensive  coiTespondenco  with  planters,  exiierts,  aiid 
others  disposed  to  engage  in  those  industries,  as  -will  be  seen  from  the 
special  reports,  which  have  been  issued,  devoted  to  tihoae  sabjects. 
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E^gardin^::  the  question  of  increasing  and  cheapening  the  production 
>f  sugar  in  the  country  as  one  of  great  national  magnitude,  iSie  Depart- 
nent  has  lost  no  opportunity  of  awakening  the  public  attention  to  the 
jnportauce  of  the  subject,  and  of  furthering  by  whatever  influence  it 
50ukl  exert,  and  through  whatever  means  it  could  legitimately  command, 
iveiy  eflbrt  by  which  the  object  may  be  most  speedily  and  successfully 
attained. 

So  with  reference  to  tea.  Letters  from  correspondents  in  various  sec- 
ions  of  the  country  have  evinced  an  increased  and  earnest  interest  in 
ts  culture.  The  department  has  regarded  the  subject  as  an  important 
me,  and  has  given  it  serious  attention.  It  is  believed  that  the  obstacles 
:o  the  culture — ^regarded  heretofore  as  insurmountable — ^have  been,  or 
nay  be,  overcome ;  and  that  the  culture  and  manipulation  of  tea  in  this 
50untry  may  be  successfolly  established. 


SOME  FACTS  IN  REGARD  TO  THE  CULTIVATION 
AND  CONSUMPTION  OF  ORANGES. 

Many  of  the  Southern  States  have  wonderful  natural  advantages  in 
their  capacity  as  to  fruit-growing,  and  especially  their  adaptation  to  the 
production  of  the  more  valuable  fruits  peculiar  to  warm  climates,  such 
as  the  orange,  the  lemon,  &c 

The  cultivation  of  the  orange  in  this  country  has  been  confined  princi- 
pally to  Florida,  Louisiana,  and  California,  and  the  results  have  been  so 
favorable  that  much  attention  has  been  attracted  to  the  subject. 

There  is  no  reason  why  the  area  of  its  cultivation  should  not  be  ex- 
tended, and  that  in  other  States  of  like  climate  and  soil  its  cultivation 
should  not  be  undertaken  as  a  specialty  and  prosecuted  to  an  important 
industry. 

The  taste  for  many  fruits  that  are  valuable  and  nutiitious  requires  in 
many  cases  to  be  cultivated.  Experience  has  shown  that  the  demand 
for  fniits  has  been  equal  to  its  increased  production,  and  especially  is 
this  the  case  as  to  the  more  valuable  fruits.  There  can,  therefore,  be  no 
feai-  of  an  overproduction  in  such  varieties. 

The  oranges  grown  in  Florida,  Louisiana,  and  California  compare  favor- 
ably in  size,  flavor,  &c.,  with  those  imported  from  the  West  Indies  and 
Europe,  and  each  successive  year  there  has  been  shown  an  improvement 
in  the  varieties  by  the  graftings  from  trees  of  superior  quality-.  As  the 
knowledge  of  their  culture  increases  the  quality  of  the  fruit  wUl  continue 
to  improve,  and  in  a  few  years  the  markets  of  the  country  will  be  sup- 
plieil  entirely  from  the  Southern  States  and  California,  and  the  expend- 
iture of  nearly  four  millions  of  dollars  per  annum  for  importations  wiU 
be  saved  to  our  people. 

The  difficulty  in  regard  to  orange  culture  has  been  the  impatience  for 
immediate  results,  "fiie  orange  requires  from  seven  to  ten  years  of  atten- 
tion before  it  begins  to  bear,  and  the  lack  of  patience  and  confldence 
deters  the  many  from  starting  an  orchard  and  i)er8isting  in  its  care. 

The  lemon  is  of  the  same  family  as  the  orange,  and  it  has  the  same 
habits  and  requirements. 

In  an  addi^ess  before  the  State  Agricultural  and  Industrial  Conv    I 
of  Alabama,  at  Blount  Springs,  September  4, 1877,  CoL  Greorge  B. 
eruU,  of  Mou  Louis  Island,  Alabama,  gave  some  experiences  and 

36  a 
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the  subject  of  orange  cnltiire  in  that  State  that  may  be  of  value  to  x)ii^ 
QjigaQcd  in  or  abont  to  commence  this  indnstiy,  portions  of  vlikhiR 
transcribed  for  their  benefit : 

About  live  years  a^o  I  purchased  a  small  tract  of  land  on  Men  Louis  Island,  iauS 
Bny  of  MohilOy  »ml  about  1  weuty-iive  miles  south  of  the  city.     On  this  tract  A» 
were  a  few  youii;;  ornn<i;c-treos,  and  also  a  unTsery,  the  trees  being  then  from  tvtH 
livo  years  old.    For  a  year  pn^ccdlng  my  purchase  the  place  had  1>een  unocnpiti 
Hogs  and  cattle  bad  trampled  over  it,  and  tbo  trees  and  plants  had  been  nttc  ' 
looted.    I  immediately  repaired  tbo  fences,  transplanted  from  the  nnrsery,  and 
Willi  seeds  from  selected  Creole  or  native  oranges,  believing  I  woold  saenn  a 
or,  in  other  words,  an  acclimakd  tree.    I  then  conunonced  a  system  of  caltore^  vkiA 
consisted  in  reniovisg  weeds  and  grasses,  forking  in  ground  lK>ne,  scattering  ob  tk 
surface  partially-burnt  oyster-shcLls,  and.  mulching  gcneronsly.     The  result  of  ik 
culture  was  apparent  in  a  few  weeks,  and  proved  most  gratifying. 

I  have  each  year  since  planted  out  from  my  nursery^  into  orchard,  iWun  onetstlM 
himdred  plants,  varying  from  one  to  live  years  old.  I  have  now  about  eight  icni  a 
cuitivation,  with  970  thrifty,  vigorous  young  trees,  about  150  of  which  are  now  fortbe 
first  time  in  fruit,  except  ten  or  tifteen  which  bore  a  few  orangee  last  year.  Tbefriit 
was  of  largo  size  and  delicious  flavor.  One  twig,  containing  nine  oranges,  vdgbil 
ten  pounds. 

I  liavo  heard  and  also  read  that  orange-trees  bear  at  five  years  old.  I  r^ard  tkisa 
mistake,  or,  if  it  is  ever  true,  I  consider  it  to  be  only  in  exceptional  cases,  i  thiikai 
who  plants  an  orange  orchard  in  our  climate  with  the  expectation  of  eatheringicnp 
in  less  than  ten  years  will  reap  onW  disappointment.     I  speak  of  seeAincs. 

Orange-growing  as  a  vocation  I  find  pleasant  and  interesting,  reqniringlittleapitil 
in  money,  i)ut  a  large  investment  of  patience,  industry,  and  careful  attention.  Besw 
these  and  the  rewaitl  is  rich  indeed.  The  orange-tree  is  vciy  tenacious  of  tifi^  tatm 
its  infancy  and  childhood  needs  parental  nurture.  Give  it  this,  and  long  MbnHti- 
rity  it  will  manifest  its  gratitude. 

lJnd(^r  favorable  circumstances  and  with  careful  culture  you  may  expect  yoor  taa 
to  yield,  at  ten  to  fiteen  years  old,  an  average  of  from  300  to  SOO  oranges  each;  attvMtj 
years  old,  1,000  to  1,500;  at  thirty  years  old,  3,000  to  5,000  per  tree ;  and  so  on  inow- 
ing  iu  yield  until  trees  are  fifty  or  even  one  hundred  years  of  age* 

Now,  let  us  figure  a  little  on  the  premises  as  stated  above;  and  I  betiere  sj flgn* 
are  rather  below  than  above  actual  resnlts.  An  orchard  of  10  aerea,  with  150  tnM  to 
the  acre,  is  1,500  trees;  these  at  fifteen  years  old  may  be  expected  to  amagi  400 
oranges  to  the  tree,  or  an  aggregate  of  600,000  oranges,  for  whicq.  at  two  centB  nme, 
you  have  $12,000.  At  twenty  years  old  von  should  gather  1,500,000  oramgm,  wh&M 
two  cents  each  would  realize  |:)0,000.  At  thirty  years  old  you  may  expect  to ^rtkff 
60,000,000  of  oranges,  yielding,  at  two  cents  per  orange,  ^l^iOOO.  Truly  a  tang  ismbk 
as  a  reward  for  a  few  years  oi  patient  care  and  industrious  labor. 

After  the  orange-tree  is  ten  years  old  the  expense  of  culture  is  a  mere  trifle.  Nakb- 
ing  burnt  shells  on  the  surface,  removing  sprouts  and  suckers,  is  generally  sO  tkats 
required.  The  cost  of  gathering  the  fhiit  and  ^tting  it  to  market  being  now  the  frit- 
cipal  items  of  expense,  if  you  desire  to  be  nd  of  this  trouble  the  fruit-deslen  wiQ 
gather  your  cro])  when  they  wish  it  for  market,  and  pay  you  $10  per  thousand,  bsTiig 
you  a  net  income  of  $60,000  from  your  ten  acres.  What  business  pays  so  well  ftr  pa- 
tience, care,  and  laljor  ? 

The  results  of  these  figures  may  to  some  seem  extravagant,  but  I  am  BatbMflf 
the  correctness  of  my  preudses ;  the  calculations  any  one  may  verify. 

Conipare<l  with  foreign  oranges  ours  are  vastly  superior  in  size  and  flavor,  and  die 
cost  of  their  transportution  to  the  Northern  eitiee  should  be  far  less.  Weie  this  >o,«s 
would  drive  out  all  foreign  importations  so  soon  as  our  productioxi  was  eqaal  tt  thi 
demand  in  our  own  coimtry. 

Adjoining  me  is  '^  Orange  Forest,''  the  estate  of  the  late  H.  B.  Austin,  a  for«gfatcA 
and  enterpnsing  gentleman.  From  the  manager  of  that  orchard,  Hyencer  ShanLCSt, 
a  practical,  intelligent,  and  every  way  reliable  gentleman,  I  have  gathered  the  fcW- 
ing  data,  which  1  regard  as  interesting.  Mr.  Sharp  said :  I  have  lived  on  IIob  Loais 
Island,  planteil  and  have  been  continuously  engaged  in  the  care  of  this  oichsid  line* 
1848.  I  planted  tht^  seed  of  Havana  oranges.  The  plants  did  well  until  Janosij,  l&» 
when  they  were  killed  U^  the  ground.  Ine  fbllowing  summer  most  of  them  grovop 
from  the  old  roots,  one  of  which  bore  fruit  in  1854.  In  March,  1858  most  of  the  tan 
bloomed,  but  the  severe  frosts  of  that  month  killed  the  bloom,  and  we  had  no  Irnit  till  IS^ 
when,  from  about  one  hundred  trees,  1  gathered  13,000  orangf«.  The  winter  of  ISji-W 
was  cold  and  unfavorable,  an«l  in  the  suuuuer  of  18(80  we  got  very  little  frnit  "  Scato^ 
injured  many  of  the  trees.  .Since  1860  the  trees  have  continued  to  iucieose  in  Biesnl 
yield.  At  present  several  of  them  bear  over  three  thousand  orances.  V^a  hAva  catlh 
ered  from  287  trees  230.000  oranges.  **  ^^ 
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An  extensive  fruit-grower  of  Florida,  at  a  recent  meeting  of  the  Froit- 
i^rowers'  Assooiation  at  JaeksouvillOj  in  that  State,  said : 

In  former  times,  wlion  our  wholo  time  and  attention  was  engrossed  in  cotton  and 
acrar  culture,  lruit-;n^wing  was  looked  u]K)n  rather  with  contempt,  and  the  wild- 
,ge  groves  were  not  valued  any  higher  than  the  same  quality  of  other  timbered 
xmB.  Many  of  the  iinest  wild  groves  were  cut  down  and  destroyed  to  make  room  for 
ixwton  and  sugar  culture,  «&c. ;  but  of  late  years  a  new  era  has  dawned  upon  our  people, 
ud  they  havo  awakened  to  tlie  importance  and  profits  of  tropical  Iruit-culture,  and 
ow  these  wild  groves  are  highly  prized,  and  many  of  them  have  been  and  are  being 
inverted  into  sweet  groves.  I  shall  only  give  the  plan  we  have  adopted  on  Orange 
•ake,  and,  t<o  far  as  I  can  ascertain,  it  is  the  plan  generally  adopted.  We  first  care- 
illy  cut  oil*  with  a  choppiug-ax  all  the  orause-trees  from  throe  to  four  feet  above  the 
round,  and  all  the  underbrush  and  smaller  forest-timber,  and  pile  everything  in  close, 
impact  piles.  Wo  then  cut  down  the  other  forest-timber  and  pile  in  like  manner,  ana 
>i  the  whole  remain  on  the  ground  until  it  ia  decayed,  wluch  will  only  take  a  year  or 
pro,  thus  enriching  the  soil  and  taking  care  of  part  of  the  ground.  In  about  a  month 
ft  or  the  orange-trees  are  cut  off  they  are  in  good  condition  for  spring  budding  or  side 
rafting.  We  put  one  or  more  buds  in  each  stump,  then  in  two  or  three  weeW  time 
re  go  over  the  grove,  and  from  aU  the  trees  thait  have  green  Uving  buds  on  them  we 
areinlly  take  oil*  aU  sour  sprouts  or  shoots,  leaving  only  the  sweet  bud  to  grow,  and 
eep  off  all  the  sour  sprouts  that  attempt  to  grow  until  the  sweet  bud  is  large  enough 
0  consume  all  the  sap  of  the  stump,  wnen  tfie  wild  shoots  wUl  stop  growing. 

As  the  roots  of  the  wild  tree  are  not  disturbed,  it  is  obUged  to  make  a  &ge,  fine, 
weet  top  in  a  short  time,  to  replace  the  wild  top  that  has  been  cut  off.  I  have  a  great 
laa  y  trees  that  bore  fimit  the  past  year,  and  some  of  them  bore  over  a  hundred  orangesi 
bat  were  not  budde<l  until  late  in  the  summer,  making  the  trees  a  little  over  two  years 
Id  from  the  bud  when  they  first  began  to  blossom  for  fruit.  Trees  can  be  found  in 
ly  grove  that  are  now  only  three  years  old  from  the  bud  that  have  sweet  tops  as  large 
0  any  well-grown  ei|^ht-ye%r-old  sweet  seedling  tree,  and  wiU  bear  as  much  fruit. 

Do  uot  plant  any  kind  of  crop  among  the  trees  that  will  exhaust  the  soil.  Pease, 
iimpkius,  garden  vegetables,  &c.,  may  be  grown  in  a  grove  without  iiyurin^g  the  trees, 
'he  amount  realized  from  other  kind  of  crops  wiU  not  compensate  for  the  ii\jury  done 
he  trees. 

I  may  place  too  high  value  on  wild-orange-grove  lands,  but  I  firmly  believe  that  I 
ronld  advise  one  who  wished  to  engage  in  the  culture  of  tnat  and  other  kindred  fruits, 
nd  had  the  means  to  do  so,  to  give  $000  per  acre,  if  it  could  not  be  had  for  a  less  price, 
3r  good  wild-orango-grove  land  well  sitnated  as  to  transiiortation,  and  a  good  water 
rotection  against  the  cold  from  the  north  and  northwest,  and  with  a  good  rich  (but 
ot  a  low,  wet,  heavy)  soil,  rather  than  take  the  same  kind  of  land  without  the  wild- 
range  trees  for  ui>thing. 

And,  now,  let  us  see  why  I  make  such  a  difference.  Take  a  wild  grove  and  improve 
b  like  I  describe  above,  in  three  years  it  will  begin  to  bring  an  income,  and  say  wo 
nly  leave  100  tree^  on  the  acre,  and  that  each  tree  will  only  net  |1  per  year  for  the 
rst  fi  vo  years  ( which  every  one  well  knows  is  very  far  short  of  what  will  l>e  realized  from 
uch  a  grove).  Tlius  the  grove  will  net  $100  per  acre  per  year,  and  in  five  years  we 
lave  the  original  cost  of  the  laud  back,  and  the  trees  will  then  have  large  fine  tops 
icht  yearo  old  irom  the  bu<l,  and  wiU  bear  on  an*average  at  least  1,000  oranges  apiece. 

Now,  take  the  samo  kind  of  laud  and  plant  it  out  in  sweet  seedlings.  We  will  have 
0  wait  until  they  are  at  least  eight  yeais  old,  and  many  of  them  will  be  ten  years  old 
efore  they  will  begin  to  bear  the  first  time ;  therefore  the  budded  trees  have  from  five 
0  seven  years  the  start  of  the  seedlings  in  point  of  hearing-time.  The  wild-orange 
reea  in  tlieir  native  state  generally  grow  in  tnick  dense  groves,  and  in  heavy-timbered 
ouiniocks,  the  dense  shade  thus  cxcfucUng  all  sun  and  air,  and  therefore  they  only  bear 

small  (luantity  of  fruit.  Whenever  they  grow  where  the  sun  and  air  can  get  to  them 
tiey  bear  very  lull.  Colonel  Martin,  of  Marion  County,  had  the  fruit  pulled  and 
Duiited  from  a  tree  that  grew  out  ii.  his  plantation,  cxx>osed  to  the  sun  and  air,  a  few 
reeks  since,  and  it  had  10,50i/  oranges  on  it. 

Mr.  E.  j.  Vance,  of  Madison,  Fla.,  writing  on  this  subject,  says: 

Orange  culture  has  not  been  made  a  business  in  this  county.  Two  or  three  gcntle- 
len  in  the  county  years  ago  planted  from  an  acre  to  three  or  four  acres.  On  almost 
very  lann  a  IViw  trees  were  planted  in  the  yard,  which  grew  without  any  especial 
tt<M]iion.  Since  the  war,  considerable  interest  has  been  shown  in  planting  and  ntis- 
iig  orange- trees,  and  more  care  taken  of  those  that  hail  begun  to  bear. 

The  winters  have  bcu'u  so  severe  that  tho  seedlings  have  beeji  cut  down,  the  older 
iYH*s  sulin'ring  but  little.    I  would  estimate  that  there  are  about  one  thousand  l>earing 
reis  in  this  c(mnty  ;  that  is,  about  twenty  acres  in  trees.    This  is  rather  under  than 
ver  t  hi'  iiLi  na  1  estimate.    The  oranges  average  two  cents  aj>ieee.    Allowing  au  ave 
f  iivc  hundred  oranges  to  a  tree,  the  crop  is  worth  annually  about  $10,000. 


When  I  Tisited  Florida  in  1846,  and  purchased  Bine  Spring,  I  fo 
proves  only  of  any  importance.  One  was  that  known  now  as  Hart'i 
Palatka,  and  the  other  at  Mellenville,  belon^g  to  Dr.  Spear.  Dm 
iDdion  Kiver,  may  have  then  existed,  but  I  did  not  hoar  of  it. 

In  1853  I  again  visited  tho  State  and  found  very  little  change  in 
My  next  visit  was  in  1869,  when  I  found  a  new  interest  developed  a 
were  planting  orange  trees  in  diiferent  parts  of  the  peninsula.  Th 
winters  of  severe  cold,  and  many  plantations  were  destroyed,  and  1 
River  was  lined  with  an  array  of  dead  trees. 

Then  came  milder  winters,  the  groves  suffered  little  and  made  stead 
migrants  poured  in  fcom  tho  North,  and  taking  up  tho  best  lands  p 
orange  trees,  and  tho  area  of  orange  culture  increased  beyond  precede] 
of  wild  orange  trees  were  thinn^  out  and  grafted,  and  the  wildest 
profit  indulged.  Tho  visions  of  the  milkmaid  wore  nothing  in  compai 
dred  thousand  oranges  to  an  aero  was  a  low  estimate,  and  the  actual 
— t^  P.<^^  thousand  delivered  on  tho  ground—- gave  a  product  of 
Thus  with  ten  acres  a  man  could  have  an  income  of  $25,000  per  am 
possibilities  of  increase.  Kow  thcso  figures  were  basea  upon '  the 
of  individual  trees  and  prices  actually  obtained.    They  were  suffloic 

Slanting  in  the  highest  clegree.    There  were,  however,  two  unkaown 
id  not  enter  into  the  calculations  of  these  sanguine  plontorB — the  r 
and  the  risks  of  soil. 
Tho  destruction  of  many  t^tovcn  and  tho  escape  of  a  few  by  a  Budd< 
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trees  arc  annually  i)lanted  whero  they  most  inevitably  suffer  ftom  those  sudden  acces- 
sions of  cold  to  which  the  climate  of  Florida  is  always  liable. 

Should  there  bo  now  a  succession  of  mild  winters,  until  these  groves  have  attained 
size  and  the  hardiness  of  maturity,  there  will  be  a  probability  of  their  escaping  iiguiy 
except  to  the  crop,  unless  a  frost  like  that  of  1835,  coming  upon  them  when  in  full 
growth,  shall  sweep  them  off,  root  and  branch.  This  contingency,  however,  is  remote, 
and  the  present  success  and  immunity  from  frost  will  extedd  the  area  of  orange  culture 
immensely.  « 

I  have  spoken  of  the  east  side  of  the  Saint  John's  River  as  having  the  best  exx>o- 
sure  for  orange  trees.  Of  its  soil,  however,  nothing  can  be  said  in  praise.  The  low 
luunmocks  are  too  wet,  and  the  high  hammocks  are  the  siftings  of  creation.  Of  the 
pure,  bottomless  sand  there  is  no  hope,  and  much  of  the  soil  is  of  this  character.  There 
are,  however,  rare  spots  \rhere  the  sand  is  underlaid  with  a  yellow,  aluminous  soil,  and 
in  these  the  orange  will  grow  luxuriantly.  Give  it  a  dressing  of  potash  and  bone  and 
the  answer  will  come  in  abundant  globes  of  gold. 

Trees  will  grow  more  luxuriantly  in  the  richer  lands  of  Alachua  and  Marion  counties, 
but  the  danger  there  is  greater  from  frost. 

Immigrantfl  know  very  little  of  these  peculiarities  of  soil.  They  plant  freely  upon 
the  worst,  struggle  for  a  while,  and  unless  very  fortunate,  either  smk  into  poverty  or 
give  up  in  despair  and  return  home. 

Notwithstanding,  however^  the  danger  of  frost,  the  rich  lands  of  the  interior,  west 
of  the  Saint  John^  River,  wiU  be  the  great  attraction  for  orange  culture.  The  cer- 
tainty of  growth  with  the  possibility  of  frost  will  more  than  counterbalance  the  un- 
cer^unty  of  growth  with  the  freedom  from  frost. 

The  area  oi  land  on  which  oranges  will  be  planted  is  thus  very  large,  and  should 
there  be  a  succession  of  mild  winters  to  enable  the  ^poves  to  attain  an  age  which  will 
give  comparative  immunity  from  frost,  the  production  of  fruit  will  be  enormous,  and 
can  be  furnished  at  prices  which  will  drive  out  the  oranges  from  Sicily  and  Spain. 

The  wonderful  productiveness  of  the  oranse  tree  will  aid  this  result,  and,  like  the 
small  fruits  of  the  North,  this  delicious  product  of  a  semi-tropical  region  wiU  be  en- 
joyed by  the  poor  as  well  as  the  rich. 

It  being  thus  a  foregone  conclusion  that  the  orange  is  a  staple  article  of  production, 
it  becomes  interesting  to  know  what  are  distinct  varieties. 

I  have  planted  in  liorida  over  a  hundred  varieties  of  the  genus  Citrus  sent  to  this 
country  from  Europe  and  elsewhere,  few  of  which  have  yet  fruited.  I  have  idso  taken 
many  of  the  so-called  varieties  which  have  originated  in  Florida,  and,  with  few  ex- 
ceptions, can  see  no  greater  difference  between  them  than  between  different  fruits  of 
the  same  variety  on  my  own  trees. 

The  finest-flavored  fruit,  and  entirely  distinct  in  its  appearance  and  character,  is  the 
navel  or  Bakia  from  Brazil,  which  I  planted  in  Florida  in  1869.  This  has  a  mark  at  the 
blossom  end  like  a  navel,  a  fine  texture,  and  while  sometimes  two  or  three  seeds  are 
found,  is  generally  seedless.  The  flavor  is  sweet  and  spicy,  and  it  is  remarkable  for 
bearing  when  very  young.  Its  excellence  is  so  well  established  that  it  is  being  planted 
largely  in  various  sections. 

A  variety  called  the  Stceet  Set^ille  is  also  highly  esteemed.  It  is  very  small  and  of 
almost  honeyed  sweetness. 

An  oval  variety  is  also  distinct  in  form.  It  is  early,  and  then  good,  but  later  in  the 
season  becomes  dry  and  poor. 

The  Excelsior  and  Saint  Michael  have  also  fruited,  but  are  not  materiaUy  distinct  from 
an  ordinary  Florida  orange. 

The  little  Taj^erine  or  Mandarin  of  the  Paris  markets  is  very  distinct.  It  is  dwarf 
in  growth ;  its  habit  is  bushy ;  its  form  is  flat ;  its  skin  comes  off,  and  its  sections  fall 
apart  almost  at  a  touch.    It  is  the  very  fruit  for  the  gloved  hand  of  a  lady. 

The  Sour  orange  and  the  Bitter  Sweet  are  distinct  varieties  and  well  known.  Beyond 
these  I  have  named  I  have  not  seen  any  varieties  which  are  decidedly  distinct. 

Among  the  lemons  I  have  introduced  I  hope  to  find  some  variety  adapted  to  the 
clLmatc.    The  Sicily  lemon  grown  in  Florida  is  thick-skinned  and  poor. 

As  my  orange  grove  has  been  only  an  incidental  pleasure,  to  be  given  up  when  inter- 
fering with  my  northern  business,  my  tarriance  upon  it  has  been  too  short  each  year 
to  allow  mo  to  give  you  an  exhaustive  essay  upon  treatment,  insect  enemies,  and  other 
matters.  1  can  only  say  t^t  in  a  nfe-long  familiarity  with  trees  I  have  never  known 
any  so  infested  as  the  orange  tree.  The  small  brown  coccusy  the  large  white  coccus  or 
scale  J  the  slug,  the  elephant  grasshopper,  the  worm  at  the  root,  the  ants  just  at  the  sur- 
face of  the  ground,  the  mildew  on  the  leaf,  the  die-back,  and  the  rust  on  the  fruit,  all 
requiring  vigilance  and  care. 

The  die-back,  which  has  also  made  its  apx>earance  in  Europe,  is  the  most  serious 
from  its  imknown  cause.    The  cause  of  the  rust  on  the  fruit  is  also  unknown. 

All  these  things  may  be  a  temporary  bar  to  successful  culture,  but  the  result  must 
inevitably  bo  that  nil  the  good  lands  on  the  Florida  peninsula  wiU  be  ^ven  np  to 
orange  culture,  and  that  this  delicious  fruit  will  soon  be  as  abundant  m  northern 
markets  as  strawberries  in  June  or  apples  in  November. 
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While  tlie  cultivation' of  oraiifjes  iu  Califoniia  is  of  coinparativfly 
cent  (late,  (^x])i»rinieiits  have  deinoustrated  tbiit  a  Lirge  area  of  tbfi 
and  climate  of  tliat  State  is  admirably  adapted  to  tlie  cultivation  u 
suiKuior  (luality  of  this  fruit.  Mr.  W.  R.  Olden,  iu  a  letter  of  ret 
date,  i»ublished  originally  in  the  Anaheim  Gazette,  and  copied  into 
Southern  Califoniia  Horticulturist,  iu  speaking  of  the  snccessiiil  culti 
tiou  or  tlie  orange  iu  Southern  California,  says : 

I  ani  not  Kurprised  that  considerable  interest  is  felt  regard  in  «^  orange  ciilrnre  in 
SfMttion.  For  some  ei^'lit  years  I  have  devoted  considenil^lc  ntteiitioii  to  thisfint* 
Ei<;;ht  yraivj  ago  tlie  almost  universal  prediction  was  that  "  when  the  vouugorrh 
now  plant cfl  commenced  bearing,  oranges  would  be  a  drug  nm\  "would  be  iujmUM 
a  rt^muncrali ve  price."  This  looked  reaflonablo ;  almost  everything  else  in  th?  w; 
fruit  and  fanning  had  boon  overdone,  and  why  not  oranges  f  The  prediction  «lid 
prove  true.  The  averajjje  price  paid  for  oranges  at  that  time  is  not  only  inaintai 
but  has  advanced  materially,  showing  that  the  demand  exceeds  the  j)rtxlucti<*o 
and  will  continue  to  do  so,  as  the  area  upon  which  tbev  are  produced  is  limifwl,  I 
confined  to  the  irrigable  portion  of  Southern,  and  a  few  detached  spots  in  thei 
helt  of  Northern  California. 

Another  fact  of  greater  importance  I  have  noted ,  aud  that  is  certaintv  of  f 
While  other  fruits  are  Uable  to  bo  cut  off  by  ftost,  the  bearing  orange  tree  in  thii 
tion,  during  eight  years,  has  been  uniivjured  by  frost ;  the  trees  have  not  faileil  to 
duce.  In  this  respect  the  orange  takes  the  precedence  of  aU  other  fiiiits,  as  it  do 
all  others.  Wh^n  ripe  the  orange  of  Southern  California  is  not  only  uiisurpasM 
flavor  by  oranges  grown  anywhere,  but  it  also  possesses  an  important  a<lvania» 
oranges  grown  anywhere  else,  in  the  fact  thot  when  ripe  the  drynerjs  of  tbo  skii 
ables  it  to  be  sliipped  with  safety  for  long  distances.  The  skin  of  all  otber  on 
is  very  moist  at  all  stages  of  their  growth,  and  they  cannot  be  ship]>ed  eithrt  rij 
green  without  injury  and  loss,  both  to  flavor  and  qaantity.  And,  morwTer. 
oranges  can  be  pennitted  to  hang  upon  the  tree  several  months  after  i'iT>rnin:! 
only  without  injury,  but  with  imjirovement  to  their  flavor.  In  proof  of  tneiri^' 
to  stand  8hi]>ii)ont,  I  will  state  that  Dr.  Shaw,  of  Los  Angeles,  when  on  bisiri 
England,  and  while  on  the  steamer  from  Los  Angeles  to  Sou  1-Yaneisco.  -n  as  jircw 
witli  two  boxes  of  oranges  by  Mr.  Wolfekill^who  had  a  lot  on  board,  packed  witi 
wrapping  or  other  preparation,  for  the  San  Francisco  market.  This  was,  I  thinl 
the  month  of  June,  1871.  Dr.  Shaw  went  by  Panama  direct  io  Enslaud,  ami  i 
his  arrival  the  lx)xes  wcfe  opened  and  the  oranges  proved  to  be  sound  and  nnisjt 
after  passing  through  the  tropics.  As  I  before  remarked,  they  "were  without  wnip: 
or  other  preparation.    No  other  fruit  in  the  woiid  would  have  stood  such  a  t«t. 

With  such  undeniable  afflvantages  in  its  favor,  orange  culture  now  is,  and  ^nH 
tinue  to  be,  the  most  profitable  pursuit  m  Southern  California  for  the  above  ntt 
which  I  will  recapitulate:  First,  certainty  of  crops.  Second,  luisnrpasscd  fla 
Third,  capability  ol  being  shipped  when  ripe  without  injury  to  flavor  or  loss  bj"d< 
This  mokes  our  market  practically  unlimited. 

The  statistics  of  the  orange  trade,  both  in  tliis  oountty  and  in  Enr 
bear  out  the  statement  that  but  few  valuable  froita  ever  exceed  the 
mand.    Tlie  following  tiible,  showing  the  importations  of  oranges 
lemons  into  the  United  States  for  the  years  named,  and  tk«  consump 
of  the  same,  would  seem  to  be  sufficient  proof  of  this: 


Fiscal  year. 


1868 
1869 
1870 
1H71 
UVi 
1873 
1874 
1875 
lt<76 


Yalnea. 


*«i.n3.ieo  54 
a,oeo,ges  es 

8,4ia,e67  97 
ta,  874, 742  34 
3,869,717  76 
3,0e5.6fl9  « 
Q0l,9»  87 
4,833,385  94 
3,412,037  45 


lb77 3.073,304  34 


Batesofdnty— I     To 
ad  valorem.        dot 


Perertit. 


*Incln<liuff  liuiog. 

t  During  iIiIr  fjpral  year  the  duty  tras  rodnced  from  S5  to  SO  per  rent^,  ad 
*Qport  daty  vrns  churned  at  oue  rate,  and  piurt  at  aDoth«r. 


95 

'f45S. 

85 

1  5i». 

85 

1  i«i 

80  and  85 

1  &a. 

90 

1  ^ 

90 

1  pi. 

90 

90 

1  ^' 

90 

'  er 

90 

'  61 

▼<dorem;  hence  ps 
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The  iniTiortations  into  Gr«at  Britain  show  tliat  tlie  trade  and  ocmsump- 
ion  in  tlicse  i'niH»  liaveniOFethandoublodiathatconntrj'duritigtliPi>a>it 
en  years.  Tlio  following  table  is  taken  trotn  oSicinl  returos  made  by 
he  British  CJovemmwit,  and  accnrately  indicate  the  incH^ase  in  the 
zado: 


T««-. 

(j™«tj. 

Tilui. 

t,7tl,8S7 

i;M3:4ai 

lil 

S.Wfl.3S3 

ffi« 

In  1S70  the  official  retarns  of  Great  Britain  give  the  following  named 
eonntries  as  those  irom  which  their  supplies  were  received : 


QnUiUtj. 

Trtm. 

BtaMi. 
BliBTS 

«a 

tx 

1,9M;4S1 

The  init>ortatJous  of  oranges  ^d  letiHma  Into  France,  from  Bpain  and 
Italy,  have  iiicreased  in  the  last  few  years  more  ttian  foorfold  in  qnaa- 
tity,  and  amount  in  Yalue  to  more  than  200,000  iKtunds  sterling  per  an- 
Dnm. 

From  the  Azores  immense  quantities  of  oranges  are  shipped  to  Oreat 
Britain  and  the  United  States,  in  the  export  of  which  243  sailing  veuels 
and  30  steamers  ai-e  employed.  ITiis  shows  tiie  importance  of  the  trade 
to  those  islands.  In  lt>T(t,  383,712  boxes  of  oranges  were  shipped  from 
the  Azores  to  Great  Britain,  and  C,798  boxes  to  the  United  states.  A 
box  may  be  said  to  contain  three  bnidi^B  of  (Hanges. 

It  is  said  that  in  thcstt  islands  the  orange  and  lemon  are  caltlvated 
with  gi-eat  care,  and  the  branches  and  limbs  of  the  trees  are  attended  to 
so  sdeutiflcally  that  th^y  usu^ly  attain  gigantic  proportions.  Single 
orange  trees  there  have  been  known  to  produce  20,000  oranges  at  one 
crop. 

The  i-sland  of  St.  Michael  ships  to  Great  Britam  and  the  United 
States  over  $300,000  worth  of  oranges  per  annum. 

The  oi-ange  grov&s  in  the  F^nch  colony  of  Algesia  are  extensive, 
and  afi'ord  a  profitable  indnstry  to  the  people.  The  ftrdt  has  acqnired  in 
tlic  market  a  reputation  tor  excellent  flav^w,  and  haa  a  ready  e^e. 
About  15,000,000  of  oi  auges  are  exported  in  an  ordinary  season. 

The  exports  from  Mih^ogco  are  also  eztcnuive,  readiing  over  1,500,000 

Sicily  exports  large  quantities  of  orwagefl  and  lemons.  The  greater 
part  ot'  the  lemons  received  in  tba  United  States  come  from  Sicily,  which 
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Las  heretofore  almost  entirely  luouopolized  the  industiy  of  maualktnri:  . 
the  oil  of  lemon,  of  bergamot,  and  trade  in  orange  flowers. 

In  Kew  South  Wales,  oranfje  and  lemon  culture  are  receiving  mie 
attention.  In  favorahle  situations  these  fruits  attain  [in^eat  excellent 
It  is  stated  on  authority  of  official  reports^  that  one  cultivator  has  lea! 
ized  as  much  as  $7,500  per  annirni  from  three  acres  of  orange-trees.  TL- 
Mandarin  orange  has  been  introduced  there,  and  is  said  to  thrive  vti 
and  produce  better  fruit  at  Sidney  than  it  does  at  Canton.  Itisd^  i 
scribed  as  a  veiy  beautiful,  dark,  orange-colored  firuit,  with  a  liigWy 
l)erfumed  rind,  scarcely  tliicker  than  brown  x)aper^  and  not  adhering  ti'  j 
the  pulp,  which  is  exceedingly  sweet,  and  of  a  difierent  flavor  from  any 
other  orange.  Hie  orange-groves  in  this  colony  are  comparatively  ne», 
and  the  trees  young ;  but  in  some  of  the  older  orchards  the  trees  have 
attained  a  height  of  thirty-live  feet,  the  diameter  from  the  extiemitiea 
the  branches  being  thirty-three  feet.  From  trees  of  this  size  liUW 
oranges  are  occasionally  picked  during  the  year.  In  the  markets  of  Sid- 
ney, Melbourne,  &c.,  these  oranges  bring  Cd.  a  dozen  wholesale,  vhiei: 
would  give  £25,  or  $125,  as  the  value  of  the  yield  of  a  single  tree. 

The  ]VIandarin  vaiiety,  mentioned  above,  has  here  produced  Oi 
oranges  upon  one  tree  during  the  season.  To  keep  up  the  fertilitTof 
the  soil  of  the  orange-groves  guano  is  extensively  used.  This  is  spind 
around  the  tree  on  the  surface  of  the  land,  and  is  then  touched  in^ 
the  hoe,  which  treatment  of  the  soil  has  the  ^ect  of  making  tLetne^ 
and  the  finit  beautifully  clean. 

In  South  Australia,  the  orange  and  lemon  thrive  well,  and  maDV  per- 
sons are  engaged  in  their  cultivation.  From  official  reports  we  learn  that 
every  year  about  £50,000  worth  of  oranges  are  exported  fix)myewSoatli 
Wales  and  Soutli  Australia,  to  Victoria  and  other  colonies. 

One  grove  in  the  vicinity  of  Sidney^  it  is  rei>orted,  sold  in  a  year.fu: 
exportation^  40,000  dozen  oranges,  leavmg  20,000  for  homo  consnmptioD. 

Italy  cames  on  a  large  trade  in  oranges.  The  shipments  to  the  United 
States  have  roached  as  many  as  600,000  boxes  per  annum.  Ilidrei 
ports  to  all  countries,  from  the  last  official  returns,  were  94,236,000  kilo- 
gmmmes  of  two  and  a  half  pounds. 

The  expoit  of  oranges  and  lemons  forms  an  important  branch  of 
commerce  in  Spain.  The  United  States  receives  many  of  these  diip* 
ments. 

The  orange-peel  is  furnished  by  nmny  of  these  countries  in  larjie 
quantities  to  Holland,  France,  and  Germany,  where  it  is  consumed  iu 
making  liquors  and  sirups. 

Several  hundreil  tons  of  candied  orange-peel  uro  said  to  be  useil  in 
England  alone. 

(t  recce  exports  over  16,000,000  oranges  every  year. 

About  8,000  cases  of  oranges  are  annually  exported  from  Malaga. 

in  Central  Indui  there  is  a  variety  of  the  orange  (Citrus  aurantimu: 
extensively  cultivated,  which  produces  two  crops  a  year.  To  prevent 
oxhaiLstion  of  the  ti-ees,  however,  only  alternate  fruiting  is  allowed.  Thi- 
bitter  omnge  is  of  this  variety.  This  furnishes  from  its  flowers  thr 
Keroli  oil,  so  delicious  and  costly  as  a  scent.  The  high  prices  of  the  oil 
of  orange,  of  citron,  and  l)ergamot  in  the  East,  for  purposes  of  perftun- 
(ay,  should  attnict  attention  here,  and  stimulate  on  indostiy  in  this 
])arlicular. 

P'rom  Cuba,  Jamaica,  Tiinidad,  and  the  Bahamas  large  importation^ 
of  oranges  are  received  in  the  United  States,  which,  with  other  fmits,  i> 
the  chief  commerce  of  these  islands. 

Xassau,  iu  New  Providence,  sends  to  the  United  States  on  an  average 
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about  7,594  barrels  of  oranges  every  year,  and  the  islands  of  Abaco, 
Andros,  and  Eleuthera,  together  with  New  I^rovidence — ^the  Bahamas — 
a  total  of  1G,000. 

West  Indian  oranges  are  preferred  in  the  markets,  on  account  of  their 
superior  flavor,  to  those  brought  from  Europe. 

The  orange  trade  between  Tahiti  and  San  Francisco  has  been  very  im- 
I)ortant  and  profitable,  the  production  in  Tahiti  being  about  11,266,000 
oranges.  This  trade  has  declined,  however,  in  consequence  of  the  culti- 
vation and  production  of  this  fruit  in  Southern  California. 

For  nearly  500  miles  along  the  coast  of  GaUfomia  the  orange  grows 
luxuriantly,  and  its  cultivation  is  receiving  deserved  attention.  Many 
of  the  orange  trees  in  the  southern  parts  of  tiiis  State  yield  $100  profit 
per  annimi.  It  is  stated  that  there  are  over  1,400  lemon-trees  now  in 
bearing  in  that  State.  Official  statistics  give  14,387  lemon-trees  and 
50,000  orange  trees.  San  Francisco  now  receives  more  than  half  its 
supply  from  home  productions.  Its  yearly  requirements  are  reported  to 
be  over  12,000,000  oranges,  of  which  about  5,000,000  are  received  from 
Tahiti  and  Mexico. 

The  manufacture  of  the  essential  oils  of  orange  and  lemon  is  a  consid- 
erable industry  in  some  of  the  West  India  and  Pacific  islands. 

In  Martinique  large  quantities  of  orange  wine  are  made,  which  finds  a 
ready  market  in  Eussia  and  Turkey. 

The  Louisiana  orange  crop  for  1876  is  estimated  to  have  been  over 
32,000,000  oranges,  which  would  represent  about  70,000  trees,  worth 
over  $210,000. 

The  annual  importation  of  oranges  and  lemons  into  the  United  States 
are  over  200,000,000,  amounting  in  value  to  about  $600,000. 

An  idea  of  the  age  which  orange-trees  iftay  attain  is  furnished  by  the 
liistory  of  the  magmficent  one  in  the  orangery  of  the  palace  of  Versailles, 
in  France,  known  by  the  name  of  Grand  Conn^table  or  Grand  Bourbon, 
which  is  now  451  years  old.  It  grew  from  some  slips  of  a  bitter-orange 
planted  in  a  pot  at  the  commencement  of  the  fifteenth  century  by 
Eleanor  of  Castile,  wife  of  Charles  m,  King  of  Navarre.  The  young 
plants  which  sprang  from  seeds  were  kept  in  the  same  tubs  at  Pampe- 
lunai'  until  1584.  In  1799,  more  than  two  centuries  after,  they  were  re- 
moved to  Versailles.  The  Grand  Conn^table,  which  maybe  regarded  as 
the  senior  of  living  orange-trees,  is  still  perfectly  vigorous  and  does  not 
exhibit  any  signs  of  decay. 
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Bv  Tuos.  Taylor,  MicroacopisL 


In  accordance  with  instructions  I  proceeded  to  New  Egypt,  Ocean  county. 
New  Jersey,  and  attended  the  second  annual  convention  of  the  New 
Jersey  Cranberry  Association,  held  at  that  place  in  October  last  My 
letter  of  instruction  was  read,  and  the  convention,  by  a  unanimous  vote^ 
passed  resolutions  of  thanks  to  the  Commissioner  for  his  kindly  act  in 
sending  a  representative  to  participate  in  its  deliberations.  I  was  in- 
vited to  take  part  in  the  general  discussions,  which  related  mostly  to  the 
diseases  of  the  cranberry  vine  and  fruit,  and  the  soil  and  climate  best 
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Biiited  to  their  ciiUiviitioii.  As  craiibeny  ciiltivatoif?  are  mudi  diviikd 
ill  tlu'ir  oi.ini'His  as  to  sonio  of  the  <^ans(\s  of  failiuvof  vines,  ii  romuiinK 
was  ai)])ointod  \>\  the  socioty,  consisting  of  liu*  ibllowing-immwl  gonu^ 
moil :  }.[ossrs.  l]u<Ul,  ( 'raiio,  Riilor,  and  Wattoiwaito,  and  Drs.  Bt-ai 
J  »eiikl(\v,  MeiTinian,  and  myself,  Avilli  iu.stnictioiis  to  make  « thorough 
invi^sti'jfation  of  the  whole  subjeet  inul  ix^poil  tlie  result. 

Since  tl>(»  eoiiveiitie.n  adjonrned  I  have  made  a  very  tborougli  invwti- 
j^ation  of  the  condition  of  many  of  the  principal  cranbeiTy  pkmtaticnsiL 
tliat  Htate,  located  in  th«»  vicinity  of  Xew  r^frj- pt,  Peniberton,  Brickfibuid 
JManchester,  Atsion,  Cedar  Lake,  ('hew\illo,  liainmonton,  Atco,  Watt: 
ford,  Yinehind,  and  other  ])laees.  I  had  the  hearty  co-operatiou of  Uw 
pnncipal  era nherrv  growers  at  eveiy  pla^HU  visited.  The  iTSultsofuiy 
iiiv(*8ti{2:ations  will,  I  hojx*,  jj^ive  itMiewed  vigor  to  ci^aiibeiry  iut€ro£tJsai 
many  of  the  fa(*ts  a^^ceitained  ai^nnknown  to  the  iiiembcres  of  theuH^ 
ciation  generally. 

SOIL. 

Cranberry  soil  is  known  nnder  a  variety  of  names. 

1st.  ^^avanna,  Aviiich  consists  simply  of  nand  aucl  a  small  proportiOD of 
peaty  matter. 

2d.  Black  sanil,  v,  hich  consists  of  pure  sand  eonibincd  with  a  brge 
lU'opoition  of  peaty  matter. 

3d.  Tnrf,  or  moss  and  sand  combiue<l. 

4th.  Solid  peat,  lixH?  of  sand. 

5th.  L^iire  wliite  sand,  watered  by  solutions  of  peat  from  adjaoeut  bog- 
lands. 

SAVANNA  SOIL. 


0 


Ex])eri(Mice  demonstrati^s  that  the  savanna  soils  axe  unn^liable  fitxn 
eifflit  to  ten  years  after  phintiu^.  I  have  seen  hundreds  of  acres  of  sucfc 
soil  fail  to  i)rodue<*  healthy  vines,  especially  on  hi^h  lauds.  It  is  afllinwl 
that  such  lands  formerly  pix)diu^ed  well.  Lif^ht  savanna  8oil  oontaiiu 
only  about  2\  per  cent,  of  vegetable  matter,  lit  is  fre<iueut  on  high  Im& 
and  depends  on  winter  rains  for  Hooding.  Most  of  the  sJOrVaiiiias  1  have 
examined  have  a  loose,  sandy  subsoil,  and  rains  pass  through  thaa 
fi-eely.  in  seasons  of  drought  roots  in  such  lands  suffer  severely,  antl 
there  is  reason  to  believe  that  the  continued  destructiou  of  the  torik&d 


Biidd,  of  IVml)crton,  Bnrlin<»:ton  comity,  1  visited  a  number  of  crauben>' 
l)lantations  of  this  class.  The  vines  wei"e  growing  in  pi-ofusion  and  were 
loaded  with  ^^ood-sized  l>eiTies.  On  one  of  these  plantations  the  owuer 
(Mr.  l*owL'll)  suited  that  the  \ield  could  not  be  less  than  450  bushels  to 
the  acre,  viilncd  at  8.)  per  bushel.  Such  plantations  are  worth  not  less 
t  li:iM  }«L\<HH>  per  acre.  In  the  vicinity  of  Bricksburg  I  visited  a  two^cw 
1><)-,  known  as  PnahMi's  Bo;r,  sitaattxl  in  the  midst  of  a  dense  thicket  of 
trcH  s.  Tl.'is  i)roi)erty  is  (»wned  by  IVIr.  Darrow,  who  iidbnned  me  tlMt 
tliis  bou  lia<l  not  cost  for  attendance  duiing  the  last  four  years  ovctI5. 
'llie  berries  always  come  to  maturity,  and  the  crop  has  fine  keeping  qiud- 
iti<*s. 

Th(^,  soil  is  si)ringy,  is  composed  of  black  sand,  and  has  good  dniiiiftge. 
These  soils  hav<^  generally  about  18  inches  in  depth  of  black  sand  lesdng 
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on  a  Kubsoil  of  clftv  or  hard-pan.  I  have  seen  atrikingly  illnstrated  the 
folly  of  ri^inoviiig  the  turf  before  planting  from  light  sandy  8oiL  This  is 
now  seldom  <lone,  as  it  has  been  demonstrated  that  by  this  system  much 
valuable  fertile  soil  is  lost.  Some  growers  are  now  returning  the  top- 
rotfed  niosK  to  the  land  from  which  it  wa«  originally  removed,  and  iji 
some  eases,  I  am  informed,  with  marked  beneficial  results.  I  have  always 
observcHl  that  the  mosses  used  in  combination  with  savanna  lands  never 
exliibit  f(»rmenting  qualities,  but  by  a  slow  process  of  oxydation  is  con- 
verted into  soluble  and  insoluble  humus  matter,  which  always  contains 
more  or  less  anmionia. 

Solid  peaty  matter,  fi*ee  of  sand,  is  found  in  various  conditions  from  a 
few  inches  lo  many  feet  in  thickness.  I  have  found  it  6  feet  deep  in  a 
fermenting  condition,  and  again  I  have  seen  it  6  feet  deep,  solid  in  tex- 
ture, and  free  tix>m  all  odor  or  fermenting  qualities.  Mr.  N.  II.  Bishop, 
of  Manahawkin,  has  a  x)lantation  of  this  sort  An  abundance  of  water 
is  at  hand.  Sometimes  as  much  as  eight  inches  of  sand  has  been  spr^kl 
on  such  muck,  and  the  vines  planted  in  the  pure  sand.  Mr.  Bishop's 
prize  land,  which  grew  the  largest  amount  of  cranberries  per  acre,  was 
of  this  character.  Recent  observaticms  demonstrate  that  dense  ferment- 
ing muck  may  be  greatly  improved  by  tlie  use  of  caustic  lime  and  a 
bountiful  supply  of  water.  The  lime  reduces  the  consistency  of  solid 
peat,  and  the  running  water  removes  the  useless  salts  of  lime  which  form 
during  the  fermentation  and  oxidation  of  the  mass.  The  peaty  matter, 
In  the  course  of  two  or  three  years,  is  rendered  very  xx>rous  and  free  fit)m 
all  bad  odors.  As  much  as  100  onshels  of  lime  to  the  acre  have  been 
used  to  advantage  on  heavy  muck  lands. 

I  visited  the  cranberry  lands  of  the  Cedar  Lake  Land  Company  in 
Atlantic  county.  Extensive  arrangements  are  being  made  by  this  com- 
pany to  lay  out  several  new  mill-pond  bottoms  with  cranberry -vines. 
Old  Dutch  mill  i>ond  of  Cedar  Lake  was  made  about  one  hundred  and  forty 
years  ago,  and  the  mill  has  been  in  constant  running  order  during  that 
period.  Tlie  accumulation  of  organic  sediment  in  the  dam  has  at  present 
a  depth  of  from  one  to  lour  feet.  On  the  10th  of  May,  1876.  the  water 
was  drawn  off,  lea\ing  the  mud  exi)08ed.  On  the  2yth  or  the  same 
month  the  company  commenced  planting.  During  the  following  four 
weeks  fifteen  acres  of  this  pond  were  planted  with  wild  \ines,  thirty-five 
barrels  being  used  on  each  acre.  The  usual  mode  of  planting  is  to  take 
about  six  cuttings,  and  insert  them,  say  about  four  inches  deep,  in  the 
ground,  allowing  the  hills  to  be  about  one  foot  apart.  The  vines  have  at 
this  date  runners  var\ing  from  one  to  two  feet  in  length,  and  are  grow- 
ing tlinftily.  In  a  year  or  two  it  is  proi)osed  to  spread  over  these  vmes 
white  shari)  sand,  to  the  depth  of  about  one  inch,  which  will  cause  the 
runners  to  take  root,  the  object  hemg  to  cover  the  ground  as  quickly  as 
possible  with  them.  Vines  suitable  for  planting  are  worth  from  75  cents 
to  $1.50  i>er  barrel,  dei>ending  somewhat  on  the  distance  to  point  of  de- 
livery. 

A  llood-gate,  a  very  important  item  in  cranberry  culture,  was  in 
coni'so  of  coustnietion  for  tins  ix)nd.  These  gates  cost  from  f  300  to  $000 
each.  In  many  places,  such  as  on  level  and  high  lands,  a  cheap  mcxle  of 
diteliiug  and  a  verv'  inex][)ensive  gate,  formed  of  a  few  slabs,  aw  all  that 
is  n«Hi\<sary.  In  some  cases  nature  provides  all  the  refjuisites.  Flood- 
ing protei'ts  the  vines  from  winter  frost,  and  is  one  of  the  means  em- 
ploycMl  to  (h^stroy  mice,  roaches,  grasshoppers,  and  a  variety  of  bisects 
whieli  consume  or  destroy  many  thousand  bushels  of  berries  annually. 
Ice  is  sometimes  very  destructive  to  vines  when  proper  attention  is  not 
liaid  to  winter  flooding.    Should  a  severe  frost  set  in  before  the  vines  i    \ 
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wholly  covered  with  water,  ice  will  form  on  the  surface,  thus  secuni: 
the  tops  in  ice.    A  farther  supply  of  water  flowing:  under  the  icenaj 
float  it  ni)war(l  and  dm*^  the   ^ines  from  their  roots.    At  Cape  Coi 
Mass.,  the  cranberrv'  cjultivators  inlbmi  mo  that  they  take  advantage i<  ] 
the  winter,  and  sand  their  vines  while  covered  with  ice.    They  cartth? 
sand  over  the  ice  and  spread  it  evenly  over  it«  surface.    When  it  mefo 
The  sand  is  deposited  over  the  ^ines.    This  practice  is  not  only  ecoMifr 
ical,  but  it  also  saves  the  xmas  from  l>ein{?  trampleil  upon.    At  Cedar 
Lake  ditching  is  done  at  the  following  rates  on  muck  and  sand  founda- 
tions:   A  ditch  live  feet  wide  by  two  feet  deep  costJS  81  per  rod;  to 
feet  wide  by  two  feet  deep,  60  cents  per  rod. 

I  find,  under  certain  conditions,  that  the  cranberry  will  grow  where 
in  theory  it  could  not  survive.  The  cranberry  plantation  of  Mr.  Clieir. 
on  Hospitality  Stream,  near  Cedar  Lake,  presents  genersdly  fine  coo 
ditions  for  expeiiments.  I  have  here  seen  several  acres  of  pure  white 
sand,  on  haixl-piin  bottom — carbonate  of  iron  combined  with  sand,  and 
having  a  slight  odor  of  sulphuretted  hydrogen — ^producing  fine  vines  and 
berries  iu  abundance.  But  in  this  case  the  sand  was  watered  by  a  stream 
which  was  saturated  with  peaty  matter.  Mr.  Boberts,  of  Cape  Colin- 
formed  me,  on  my  first  visit  to  that  place  three  years  ago,  that  be  had  \ 
seen  berries  growing  in  healthy  condition  on  the  sandy  beach,  watered  by 
the  overflow  of  a  peaty  stream.  IVIr.  Christian  L.  Sharp,  whose  planta- 
tion is  near  by  Mr.  Chew's,  showed  me  an  acre  of  cranbetry-vines  bear- 
ing fine  berries,  free  from  rot,  growing  on  sawdust j  but  in  this  caseihe 
sawdust  was  also  saturated  with  a  moving  flow  of  peaty  matter.  Iii> 
not  uncommon  to  find  cranberry-vines  watered  with  a  solution  of  Wear- 
l>onate  of  iron,  combined  with  peaty  matter,  without  any  damage  totbt 
iM^mes. 

Mr.  llinchman,  of  New  Bedfonl,  directed  my  attention  to  a  small  spring 
which  flowed  among  his  vines,  the  water  from  wliich  was  charged  with 
sulphuretted  hydrogen,  without  any  injury  to  them.  Solutions  of  Kcar- 
bonate  of  iron  may  have  a  beneficial  effect  on  cranberry  land,  since 
such  solutions  frequently  deiK)sit  masses  of  iron  ore,  at  a  depth  of  aboai 
eighteen  inches  from  the  suriace.  In  such  case  one  equivalent  of  car- 
bonic acid  is  liberated,  which  will  be  conveyed  by  the  water  to  the  roots 
of  the  vines  and  absorbed  as  plant-food.  Such,  at  least,  is  the  conviction 
of  some  vegetable  physiologists. 

GBASSHOPPEBS. 

!Mr.  ]^].  Z.  Collins,  of  AVaterford,  Camden  county,  owner  of  the  Bnnt 
IMills  Plantation,  exhibited  by  dmwings  a  veiy  simple  combination  rf 
spars,  canvas,  and  sheet-tin  trays,  for  the  destruction  of  grasshoppers 
The  si)ai's  combined  n^present  the  Eoman  letter  A,  along  the  sides  of 
which  the  trays  and  canvas  are  secured.    The  canvas  is  stretched  per- 
pendicularly, (extending  upward  about  two  feet  and  downward  aboat 
one  foot,  touching  the  top  of  the  ^ines  when  iu  use.     The  operator  walks 
within  the  frame,  which  is  strapped  over  his  shoulder.     The  trays  are 
filled  with  tar  and  the  canvas  is  smeared  with  it*     WTien  the  pereffli 
moves  along  with  the  Irame-work,  the  grasshoppers  are  thrown  on  the  tar 
and  secured.    From  one  peck  to  a  half  bushel  may  be  destroyed  in  this 
way  each  day.    Cnck(?t«  are  not  caught  by  this  device.     I  am  informed 
that  mic«^  and  crickets  eat  the  berries,  while  the  grasshoppers  cat  tie 
seeds.    Many  thousands  of  bushels  of  fruit  are  destroved  nnnuallv  bv 
these  pests. 
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FERTILIZERS. 

Cranberry-ciiltivators  are  divided  in  opinion  on  the  subject  of  fertil- 
izers— as  to  their  use  in  any  case,  the  kind,  quality,  and  quantity  to  be 
used,  if  used  at  all,  and  whether  in  the  spring  or  in  the  fall.  Mr.  Chew 
informs  me  that  he  has  used  guano  to  great  advantage,  and  states  from 
his  experience  that  one  pound  of  this  fertilizer  wUl  produce  one  extra 
bushel  of  berries  on  his  soil.  One  application  on  heavy  soil  showed  evi- 
dence of  its  value  for  several  years  afterward.  He  uses  guano  as  fol- 
lows :  Two  quarts  of  guano,  combined  with  one  pail  of  moist  sand,  is 
spread  on  the  soil  at  such  a  rate  that  from  50  to  250  pounds  of  guano 
will  be  required  on  each  acre.  Dr.  Merriman,  of  Bricfajburgh,  has  used 
guano  and  bone-dust  to  the  advantage  of  growth  of  vines  and  size  of 
berries;  but  it  has  no  visible  influence  in  preventing  rot  or  scald.  Sev- 
eral other  growers  informed  me  of  its  beneficial  use.     On  high-land 

'annas,  in  dry  seasons,  guano  may  prove  injurious,  in  consequence  of 
Its  free  ammonia,  which  acts  as  a  caustic  on  the  rootis,  while  in  seasons 
of  light  rains  it  will  prove  of  great  advantage.  Excessive  fertilization 
produces  a  rank  crop  of  vines,  and  frequently  of  the  fruit.  Hie  perfect 
growth  of  berries  can  only  be  attained  by  the  production  of  light  wood 
or  vines.  The  continued  growth  of  succulent  vines,  caused  by  over- 
feytilization,  deprives  the  berries  of  material  which  should  be  used  for 
their  growth  and  perfection  toward  the  ripening  season. 

IRRIGATION  AND  LIMING. 

About  three  years  ago  I  visited,  among  other  places  in  ]New  Jersey, 
Long  Swamp,  a  plantation  consisting  of  about  thirty  acres,  the  proper^ 
of  Messrs.  C.  G.  and  E.  W.  Crane.  The  soil,  although  generally  good, 
showed,  in  some  places  a  decided  indication  of  fermentation.  Some  of 
the  plantations  of  Dr.  Merriman,  and  of  those  near  Atsion,  under  the 
supervision  of  Mr.  Eider,  were  in  a  like  condition.  Liming  and  irrigation 
were  recommended  ana  faithfully  applied  by  the  respective  parties. 
During  the  first  two  years  after  the  application  of  the  lime  and  special 
irrigation  no  benefit  was  observed ;  but  during  the  present  year  sound 
berries  are  found  where  formerly  rot  prevailed.  In  company  with  the 
respective  owners  I  examined  their  plantations,  and  found,  to  their  sur- 
prise and  to  my  satisfaction,  that  what  was  formerly  heavy,  dense  masses 
of  fermenting  peat,  had  been  changed  to  light,  porous  matter  in  each 
case,  and  wholly  free  of  all  bad  odor.  On  a  ten-acre  bog,  adjoining  Dr. 
Merriman's,  which  was  wholly  neglect^  as  regards  liming  and  irrigation, 
[  found  the  berries  all  decaying.  No  change  had  taken  place  in  the  con- 
[lition  of  the  soil  since  my  former  visit.  The  soil  was  sour  lix)m  surface 
to  snbsoiL  . 

NATURAL  CRANBERRY  BOGS. 

It  is  generally  supposed  that  wherever  cranberries  grow  wild,  on  marsh 
land,  it  will  prove  highly  remunerative  if  cultivated.  Hundreds  of 
thousands  of  dollars  have  frequentiy  been  squandered  on  such  lands, 

id  the  question  is  frequently  asked,  "  Why  is  it  that  Such  lands,  under 
cultivation,  do  not  yield  profitable  returns  ^^  I  have  examined  a  bog 
formerly  of  this  character,  containing  300  acres,  near  Ellwood,  Atiantic 
county,  New  Jersey.  When  a  wild  or  uncultivated  bog,  the  rain  was  held 
on  the  surface  of  the  soil  by  the  mosses  which  covered  it.  The  mosses 
retained  the  moisture,  and  while  the  soil  was  kept  cool  by  evaporation,  it 
supplied  plant-food  continually  to  the  roots  and  caused  the  vines  to  grow 
luxuriantly.  In  reclaiming  this  bog  land  thorough  drainage  was  first 
Bffected  by  means  of  ditches.    The  surface  water  was  withdrawn  and  the 
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moss  killed  by  tiiniiDf?  it  over  with  the  plow  and  exposing  it  to  these 
to  rot.  Vines  were  i)laiitecl  over  the  entire  bog",  but  in  the  course  oi  stT  I 
eral  years  it  is  found  that  the  benies  failed  to  mature  to  that  highaoi 
condition  so  necessary  for  their  presorvatiou.  Their  starch  was  pw- 
maturely  converted  into  fniit-sugar,  the  i)reeursor  of  rot.  It  wasfoimd 
that  the  drainage  generally  necessary  for  bog  land  proved,  in  this  caft 
at  least,  prejudicial,  perhaps  in  consequence  of  a  general  deficiency  of 
water-supply.  It  has  been  proposed  by  the  directors  of  the  compaay 
who  own  this  bog  to  sink  extensive  wells,  and,  by  the  aid  of  windmilli 
collect  in  a  dam  a  sufficient  amount  of  water  for  spring  and  summer 
irrigation.  I  have  seen  on  the  lands  of  Mr.  Roberts,  at  Norwich,  Cape 
Cod,  a  bog  of  about  six  acres  which  was  flooded  successfully  by  a  Triiul- 
miU,  which  worked  two  pumps  of  eight-inch  cylinders  each. 

STORING  CRAimERREBS. 

AVlien  cranbenies  are  gathered  under  high  temperatures  thpy  shoaU 
be  placed  under  shade,  in  open  trays,  to  cooL  Mr.  Chew  recommeDds 
that  they  he  packed  as  lightly  as  possible  in  boxes  (if  the  berries  are 
sound),  iuid  ])laced  in  di*y,  air-tight  cellars.  The  top  boxes  should  be 
covered,  in  order  to  prevent  the  moisture  near  the  ceiling  from  condeoan; 
on  the  upper  tier.    Without  this  precaution  the  berries  are  apt  to  lot 

COLORING  WILD  BERRrBS. 

It  is  tlui  custom  of  the  West  Jersey  Land  Company  to  gather  the  ^ 
berries  while  green,  to  prevent  them  from  being  stolen  by  tramps.  An 
open  shed  is  prepared,  under  which  the  berries  are  placed  on  the  hare 
ground,  spread  evenly,  and  exposed  day  and  night  irom  six  to  djht 
weeks  to  color.  1  have  seen  the  berries  colored  to  a  high  red  by  this 
I)ro(»ess  and  perfectly  fi^ee  from  ix)t.  The  cultivated  berries  are  not 
exi)ost'd  in  this  way,  but  are  first  cooled,  defined,  and  freed  ttom  sJl 
unhealthy  Iw^rrios  by  liandpicking,  and  sometimes  by  inachineiy.  They 
are  then  boxed  for  market  and  stamped  with  the  society  brand,  which  is 
a  guarantee  of  proper  measurement. 

CRANBERRY-YINES. 

There  are  two  varieties  of  -vines,  tlic  American  cranberry  {Oxycoctvi 
Macrocarpufi)^  which  is  indigenous  to  oiu*  continent,  and  is  found  in  the 
wil<l  stale  in  North  and  South  America  on  the  sea-coast  and  alonp  the 
niin>»ius  of  Uw  great  lakes,  and  the  English  cranberry  (Oirywfctw  J Wi-*- 
/r/'}  is  loinul  growing  in  the  fenny  districts  of  England.  Jt  is  a  small, 
acrid  ])evry,  of  a  palo-red  color  when  ripe.  Its  cultivation  for  theinar- 
ki'l  is  very  limited.  Sometimes  unprincipled  x>crson8  dispose  of  this 
vrortliless  variety  to  American  cranberry-growers.  The  lirunette  Ixij:. 
n 's<\v  ririclvshuj'trli,  consist  -^  of  about  four  acres  of  this  Viuietv.    Thev  weit 
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lu'irics,  s1h»  liavin.'j:  ]»iircljas(Hl  the  vine  supposing  it  to  be  the  Americiiu 
v;iriety.  J  luiM'  sc^'ii  scvt'ral  i)atches  of  this  variety  in  difteiX'Ut  parti* of 
>i'rw  .Ifisry.  'J'Im'  ]>rn u-s  are  aVuuit  the  size  of  an  ordinaiy  i)ea.  We 
rr."OTiiin«'inl»  (I  ilicir  (Ustniction  by  burning,  prepni-atory  to  planting  the 
AiiM'jii'iMi  \iiiiiTy  on  lln»  same  i;n»uu*l. 

Ai;;>iu  liiiii'  ^\(';!r.s  ago  the  use  of  sulphur  was  i^ecommendcd  asuu 
-'*tidote  to  rot  of  the  berry.    It  was  extensively  used,  but  Mdthout  sati* 
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factory  results.  On  my  last  visit  t6  Parkdale,  Atsion,  Mr.  Rider  showed 
me  vines  which  had  been  sulphured  three  yeai's  ago.  They  were  on  a 
broad  ridge  between  two  ditches.  One  hall*  of  the  ridge  was  limed  with 
saustic  lime,  while  the  other  half  was  sprinkle  with  the  flowers  of  sid- 
phor.  The  sulphured  vines  have  a  decidedly  greenish-yellow  hue,  while 
tluwe  covered  with  lime  have  a  very  dark  green  color,  and  are  heavily 
loaded  with  berries.    The  sulphured  vines  bear  very  few. 

SOLAB  HBAT. 

It  is  generally  supposed  that  the  cranberry-plant  will  not  grow  suc- 
cessfully farther  south  than  Southern  New  Jersey.  This  behef  is  based 
apon  the  fact  that  a  large  portion  of  the  crop  is  destroyed  by  excessive 
liitfh  temperatures,  but  when  we  find  in  those  favored  cranberry  lands 
acres  of  successful  vines  and  berries  side  by  side  with  as  many  acres 
n  ing  and  scalding  under  the  same  climatic  conditions,  we  come  to  the 
z  usion  that  if  the  solar  rays  were  directly  the  cause  of  rot  all  would 
'  alike,  as  it  is  well  known  that  many  bogs  for  a  period  of  from  ten 
K>  twenty  years  have  successfully  grown  fruit  free  o(  rot.  High  tem- 
peratures, therefore,  cannot  be  the  general  cause  of  rot.  Indeed  it  seems 
to  perfect  the  Iruit  when  the  soD  and  rains  are  highly  favorable.  What 
is  wanted  is  a  rich  soil,  a  constantly-moving*  moisture  or  water  at  the 
roots,  and  a  sufficiently  high  temperature.  Springy  land  has  been  found 
[o  be  very  favorable  to  the  growth  of  sound  vines  and  berries.  I  am  con- 
vinced that  in  the  District  of  Oolumbia,  and  in  the  States  of  Maryland 
aind  Virginia,  there  are  many  patches  of  Ix^-lands  suitable  for  cranberry 
culture,  which  are  of  little  or  no  value  at  present. 

We  have  sometimes  been  called  upon  to  explain  why  it  is  that  on  tiie 
ae  branch  of  vine  sound  and  rotten  berries  will  frequently  grow  side 
jy  side.  It  is  a  well-known  fact  that  the  whole  vine  does  not  blossom  at 
bho  same  time.  There  is  a  first  and  second  bloom  on  the  same  pedicle. 
Berries  form  on  the  same  stalk  which  bears  the  blossom  for  a  second  and 
bhird  berry.  The  first  bloom  and  berry  may  get  its.  first  start  with  rain 
»nd  sunshine  sufBcient  to  bring  it  to  perfection,  while  the  second  bloom 
uid  fruit  may  be  deprived  of  this  favorable  start. 

PnfE  MUMPS. 

In  cranberry  i)lantation8  I  have  frequently  observed  berries  grow  to 
iturity  on  rotten  pine  stumps,  showing  no  signs  of  rot  or  scald,  while 
rot  of  the  berry  prevailed  on  the  vines  surrounding  them.  As  this  fact 
is  well  known  to  cranberry  cultivators  it  may  be  of  interest  for  them  to 
know  the  chemical  composition  of  the  aahes  of  pine  wood,  as  given  by 
Saac's  analysis  and  published  in  Smithsonian  Report  No.  27,  page  201, 
which  is  as  follows : 

SUica  10.8667 

Sulphuric  acid 1. 2844 

Phosphoric  acid 3. 5569 

Chlorine 0. 1229 

l*eroxido  of  iron 2.  G018 

Protoxide  of  manganese 2.  G498 

Magnesia 3. 9873 

Lime  - 58.6475 

1  >otassa 2. 3076 

«oda 13.9751 
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PROPITABLE  CULTIVATION  OF   PEAT  LANDS. 

WTiilo  on  a  visit  to  Washington  last  summer,  tho  Hon.  Lyon  Playiai: 
]\I.  P.,  of  Scotland,  placed  in  my  hands  duplicates  of  a  scries  of  letter 
\vritten  by  himself',  relating  to  tho  reclamation  of  the  bog  lands  of  ^m 
Germany.    Professor  Playfair  was  pleased  to  know  that  the  cranbern 
was  cultivated  successfully  in  tho  United  States,  and  ho  expressed  ti 
behef  that  the  adoption  of  the  Grerman  methods  of  bog-land  cultivatkn 
would  prove  of  gi^eat  value  to  the  State  of  New  Jersey.    He  is  oueof  tiK 
most  eminent  chemists  of  Great  Britain,  and  is  peculiarly  fitted  to  giT« 
advice  on  this  subject 

The  German  phm  consists  in  making  deep  ditches  at  intervals  of  25 
yards,  tho  ditch  being  5  yards  wide.  Under  the  clay  on  which  the  pcfit 
rests  is  generally  sand,  which  is  taken  out  of  the  ditch  and  put  in  hefli«. 
The  surface  of  the  ground  is  now  leveled,  and  the  sand  is  spread  on  the 
top  of  tho  peat  to  a  depth  of  four  or  five  inches.  Horses  can  now  be 
brought  on  the  land,  but  before  the  sand  was  placed  on  it  they  would  have 
sunk  to  their  girths.  The  land,  being  partially  dried  by  the  ditches. !« 
now  worked  by  the  subsoil-plow,  but  no  mixture  of  the  peat  and  saai. 
is  made.  It  is  then  dressed  with  artificial  manures^  and  herein  is  con- 
tained the  whole  element  of  success.  Although  tliere  is  an  abondaocf 
of  stable  dung,  it  is  not  used  for  these  bog  lands.  For  this  purpose  only 
three  manures  are  used,  kianit,  dissolved  bones,  and  nitrate  of  soda.  13ie 
la^t  two  arc  famihar  to  all  farmers,  but  the  fii^t  is  not  so  conunou.  fi^ 
nit  is  a  mineral  found  on  the  top  of  the  rock  salt-,  on  the  borders  of  An- 
halt  and  Pnissia,  near  Strassfurth.  It  is  essentially  a  sulphate  of  pota^ 
and  magnesia,  mth  a  certain  amount  of  common  salt.  It  is  as  a  potash 
salt  that  its  value  chiefly  dex)ends,  and  its  sale  as  a  manure  is  now  l)ecoai* 
ing  A'ery  extensive.  At  tho  farm  Principeel,  the  manures  aire  added  to 
ciich  hectare  in  tho  following  quantities :  800  x>ounds  kianit,  800  pound.* 
of  dissolved  bones,  440  pounds  of  nitrate  of  soda^ 

These  manures  must  be  put  on  tho  soil  before  the  seed  is  sown.   Afte 
the  land  is  first  reclaimed,  oats  and  rye  are  the  crops  for  which  it  is  best 
fitted,  but  in  a  year  it  will  grow  any  kind.    On  such  prepared  land  they 
grow  rape,  beans,  pease,  barley,  wheat,  r>'e,  oats,  sugar-beet,  beet,  tnmipi 
Indian  com,  clover,  and  grass.    Professor  Playfair  visited  the  unproved 
dismal  swamp  of  Mr.  Kering,  a  gentleman  who  is  much  intexested  in  tliL< 
new  method  of  culture,  and  who  paid  for  the  swamp  for  the  purposes  of 
experiment,  $50,000.    On  Mr.  Playfair's  visit  he  had  only  reclaimed  400 
out  of  his  GOO  hectares.    In  doing  so  he  had  to  erect  farm  buildings, 
make  roads,  and  cut  canals  to  carry  away  water  from  the  deep  ditdies 
which  has  already  cost  him  $60,000  in  addition  to  his  purchase-money. 
This  gentleman  keeps  his  books  with  scrupulous  care  and  he  assured 
Professor  Pla>iiiir  that  his  last  yearns  profits  were  $25,000,  or  23  percent, 
upon  his  outlay.    The  cost  of  nitrate  of  soda  is  a  diminishinc  one,  as  it 
is  less  and  less  required  as  the  peat  becomes  weathered  and  broken  up: 
but  the  kianit  and  the  lx)nes  require  always  to  be  used  in  ttie  same  quan- 
tities, voar  by  year. 
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-The  statistical  retams  of  Great  Britain  are  made  annually  by  the  offi- 
cers of  the  inland  revenue  department,  and  tabulated  and  published  in 
the  statistical  department  of  the  Board  of  Trade  under  the  direction  of  the 
superintendent  and  statistician,  B.  Gififen,  esq.  The  annual  returns  are 
now  made  on  the  4th  of  June  instead  of  the  24th,  and  are  presented  to 
the  public  about  the  21st  of  August  The  main  features  of  these  returns 
are  the  areas  in  crops  and  the  numbers  of  farm  animals.  The  number  of 
** holdings"  or  farms  is  given,  and  in  recent  years  inquiry  has  been  made 
concerning  allotments,  or  small  holdings  of  laborers — ^from  one  to  ilve 
acres,  and  also  those  of  less  thau  one. 

For  the  year  1867  the  number  of  occupiers  of  land  is  556,962,  w|th  an 
acreage  of  31,711,000;  average  to  each,  57  acres. 

In  Ireland  returns  are  made  under  the  direction  of  the  registrar-gen- 
eral. They  aggregate  an  area  of  15,427,000  acres  in  1877.  In  the  Isle 
of  Man  94,433  acres  are  returned,  and  the  Channel  Islands  30,204  acres. 
This  is  exclusive  of  heath  and  mountain  pasture  land  and  of  woods  and 
plantations.  ' 

The  total  area  or  superficial  surfBu^e  of  the  United  Kingdom  is  last 
reported  at  77,828,947  acres.  Of  this,  England  has  32,597,398;  Wales, 
4,721,823 ;  Scotland,  19,496.132 ;  Ireland,  20^19,947.  England  is  as  large 
as  North  Carolina  or  Alabama,  or  New  York  and  New  Jersey  taken 
together.  Wales  is  nearly  the  size  of  Massachusetts.  Scotland  is  nearly 
as  large  as  Indiana  or  South  Carolina.  The  three  together,  constituting 
Great  Britain,  are  nearly  equaled  in  territory  by  Minnesota  and  exceeded 
by  Oregon.  Indiana  comes  nearest  the  size  of  Ireland,  but  is  4  per  cent, 
larger.  The  United  Kingdom  surpasses  in  area  any  of  our  States  except 
GaUfomia  and  Texas,  but  is  inferior  in  size  to  the  Territories  Dakota, 
Arizona,  Montana,  and  New  Mexico,  and  Alaska  is  about  seven  times  as 
large;  it  has  a  Uttle  more  than  four-tenths  the  area  of  Texas. 

Meat  production  is  the  prime  consideration  in  British  agriculture; 
bread  crops  are  of  next  importance.  Wheat-ffrowing  is  slowly  declin- 
ing in  area;  the  yield  has  been  increased  1  to  1^  bushels  in  the  past  gen- 
eration, 5  bushels  within  one  hundred  years,  and  is  now  estimated  at  28 
bushels.  The  best  authorities  make  the  ^eld  for  the  past  ten  years 
within  a  small  fraction  of  28  bushels,  notwithstanding  the  low  yield  of 
the  three  past  years  in  succession. 

There  is  one  sheep  to  1^  cultivated  acres  in  the  United  Eangdom,  one 
to  IJ  in  Great  Britain,  and  three  sheep  to  2  acres  in  crops  in  Scotland, 
though  there  are  areas  of  mountain  i)astnrage  in  the  latter  country  not 
counted  as  cultivated.  The  proportion  of  cattie  to  acreage  in  grasses 
and  all  other  crops  is  less  than  one  to  five  in  the  United  lungdom.  It 
is  assumed  that  one-fourth  of  the  cattie  are  killed  annually ;  one-fourth  of 
the  sheep  in  Scotiand,  and  one-third  in  England.  The  average  value  of 
beeves  was  estimated  on  good  authority,  a  few  years  sCgo,  at  an  equiva- 
lent of  $80  in  England,  $70  in  Scotland,  and  $50  in  Ireland.  A  constant 
tendency  exists  to  increase  in  price.  The  average  dressed  weight  of 
British  cattle  is  estimated  at  600  pounds,  whidi  is  20  per  cent,  higher 
than  the  average  of  imported  beeves. 

EXPEBDfBNTS  OF  PBOFE8SOB  LAWS. 

The  influence  of  the  unfavorable  seasons  of  the  past  three  years  is 
observable  alike  in  the  entire  wheat  area  and  in  the  results  of  the  notable 

37  A 


578         EBPOET  OP  THE   C0MMIB8IOSEB    OF   AOKICDLTUEE. 

experiments  of  Laivs  and  Gilbert.    Eednction  of  the  averasesfirat 
cause  makes  the  average  yield  in  each  claBS  somewhat  \tm  foe  tlit  i*:.i  i 
of  ten  years  than  for  tlie  longer  period  of  twenty-six  years  from  bL  | 
Prior  to  1874  the  average  jneld  per  acre  was  acknowledged  to  Lave  i 
vaiiced  alwut  IJ  bushels  in  thirty  years,  but  if  the  past  tlirccjtiisfi 
iuchidcd  in  a  new  period,  the  gaio  is  more  than  counterbalanced.  It  I 
tbllovFing  table  of  results  of  tiie  Laws  experiments  gives  the  pJdc  I 
bushels  of  wheat : 
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The  increase  of  area  in  cultivation  in  the  United  Kinedoni  of  Great 
Britain  and  Ireland,  for  ten  years  past,  has  been  ven-  nearly  hi  proper 
tiou  to  the  increase  of  iwpulution.  In  1S68,  by  the  official  returns,  the 
hind  hi  cnlliTatiouagffifgateti  45,(152,645  acres;  in  1807  47 '»63  ItJj  saw: 
an  uicrpa«e  of  3i  pei-  cent  The  prineii«il  gain  has  been  made  in  Ed([- 
land;  Scotland  has  also  Iteen  gaining  eteatUly,  quite  us  mucb  in  proiffl- 
tion  though  less  than  one-tilth  an  ninch  in  acreage— each  hetweeu^uid 
C  per  cent,     Wales  lia«  n-trograiled,  and  Irelantl  sliglitly 

Of  tlic  total  iirea  in  1808  there  were  nearly  5»  acres  in  culti\Tition  tt 
evciy  luindivd;  m  1877  tliei-e  wen*  almost  Gl.  In  thin  an>a  is  uiclnded 
"coni  oimi-al  cm|.s,  r«ot»,  clover,  and  Brassos  in  rotation  ami  ixr 
miiii.-iit  [.asmiv.  Ih.-  remainnig  31)  jier  cent,  of  the  area  is  occupittl  1)J 
woods  and  lorest  i)laiitations,  cities,  towns,  roads,  raUwavB.  lakes,  fen* 
»nd  mountain  wastes.    A  disttaoUve  feature  inBritaah  aSrioaltaw,  ii 
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■wiach.  it  leads  tlie  world,  is  tta  large  proportion  of  restorative  crops,  by 
wtueb  the  exhanstion  from  cereal  cropping  is  remedied  in  Jadiuions  rotA- 
tion.  Not  many  years  ago  the  proportion  of  "  green  "  to  "  white"  crops 
waa  nearly  two  to  one  ;  at  the  present  time  it  is  nearly  three  to  one. 
Hie  changes  iu  ten  years  are  not  inconeiderabla  England  haa  declined 
in  com  crops,  eince  1869,  from  33.3  to  30  per  cent. ;  Scotland,  tmm  31.9 
to  30.2;  Ireland,  trom  14.1  to  12,1.  In  permanent  pasture  England  baa 
advanced  since  1868  from  42.1  to  44.7  per  cent.;  Scotland,  from  23  to24.4; 
Ireland,  from  C4.2  to  65.7.  There  ha.s  been  an  advance  also  in  grasses 
in  rotation :  England,  from  10.3  per  cent,  in  1868  to  11.3;  Scotland,  from 
2a6  to  30.1 ;  Ireland,  from  10.0  to  12.5. 

RECENT  YIELD  OP  CHOPS  IN  GEEIOANY. 

Tbe  official  crop  returns  of  Germany  are  substantially  upon  the  same 
basis  as  those  made  to  the  Department  of  Agriculture  in  this  cooutry, 
especially  the  reports  of  condition  of  growing  crops.  The  returns  of 
harvested  crops,  instead  of  comparing  with  the  preceding,  the  percent- 
age of  a  full  or  normal  crop  is  given,  not  an  average  crop,  as  in  ten  years 
there  are  tew  crops  coming  up  to  100,  which  is  the  normal  or  nnimpaired 
crop.  For  the  whole  period,  wheat  and  clover-hay  stand  highest,  falling 
but  one-tenth  below  the  standard  of  perfection  in  cropping.  Oats  and 
sugar-beets  are  next  in  order,  being  important  crops,  commanding  the 
especial  care  of  husbandmen. 
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BEET  8U(JAB  IW  OEEMANT. 


A  record  of  the  facta  of  beet-sngarproduction  in  Oennmiy,  ae  given 
in  ol&cial  "  Statistics  of  the  German  Empire,"  shows  that  heavy  produc- 
tions of  roots  are  inimical  to  a  large  jield  of  sugar.  Comparing  the 
i-esultji  iu  the  year  ending  August  31, 1874,  with  those  of  the  year  end- 
ing Au^u.st  31,  l-^75,  it  is  seen  that  545.74  zentners  of  beets  per  hectare 
(12.17  tons  of  2,000  iiounds  per  acre)  required  12.12  to  make  one  of  sngwr, 
and  a  ligliter  yield,  411.89  zentnera  per  liectare  (9.18  tons  per  acre),  re- 
(|niiT(l  only  10.75  to  1 ;  equivalent  iu  one  case  to  a  yield  of  8.25  per  cent, 
of  siifrar,  and  m  tlie  other  to  9,.'J  jier  cent. 

The  laud  required  for  this  industry  was  equivalent  to  227,869  and 
218,704  acres  iu  the  rcspcctivo  years,  being  less  than  half  the  aiea 
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devoted  to  tobacco  in  this  conntry,  and  somewhat  larger  than  the  m 
plaoted  ill  cane  in  the  United  States. 

liie  average  quantity  of  beets  mano&ctnred  in  eacb  &ctoo'  in  tksi 
years  was  9,137  tons  (of  2,000  pounds)  and  11,582  respectively. 

The  following  comparison  of  statistics  of  manii£a>ctare  is  given  for  oA 
of  the  conntries  of  the  German  Empire  engaged  ia  the  beet-sagarindnsny: 
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There  were  fifty  factories  reported  in  operation  for  the  year  1874-'76, 
in  the  German  Empire,  of  which  forty  were  in  Prussia: 
The  quantity  of  starch  osed  in  making  starch  sngar  was  as  foDows: 


1873-74 233,420 

1874-75 275,978 


40,510 


483,836 
668,442 


25,Stf 

48,749 


ERRATA. 

On  pago  151,  thirty-second  line  from  top,  the  yield  per  acre  of  wheat  in  1877  ahonld 
read  « 13.8." 

On  page  152,  in  wheat  table,  the  product  in  1877  should  read,  **  364,194,146'' ;  area  in 
1877,  "26,277,548";  value  in  1877,  "394,695,779";  yield  per  acre  in  1877,  "13.8 +"; 
price  per  bushel  in  1877,  "$1.0a3-|-";  value  per  acre  in  1877,  "$15.02";  total  pro- 
duction from  1870  to  1877,  inclusive,  "2,251,648,246"  ;  total  area,  "  187,219,687  " ;  total 
value, "  $2,450,696,009" ;  average  production,  "281,456,031 " ;  average  area,  "23,402,453" : 
average  value,  "$306,337,001." 

On  page  154,  thirteenth  line  from  top,  average  value  of  oats  for  eight  years  should 
read,  "$111,034,139";  same  page,  bottom  line,  the  average  yield  per  acre  of  rye  should 
read,  "  13.8—";  average  price,  $0.74i2  -|-  " ;  average  value  per  acre,  "$10.24." 

On  page  155,  second  line  from  bottom,  total  value  of  potatoes  for  eight  years  should 
read,  "$594,324,911";  same  page,  bottom  line,  the  average  value  per  acre  of  potatoes 
should  read, "  $51.56." 

On  page  156,  third  line  frx>m  top,  the  year  should  read, "  1877."  On  same  page,  thir- 
teenth line  from  bottom,  should  read, "  4f  million  bales." 

On  page  157,  seventh  line  frt>m  bottom,  wheat  production  of  1877  in  trans-Missis- 
sippi region  should  read,  "  151,959,346."  On  same  page,  sixth  line  from  bottom,  total 
wheat  production  in  1877  should  read,  "  364,194,146." 

On  page  158,  fourth  lino  from  top,  percentage  of  wheat  crop  of  1877  grown  on  At- 
lantic coast  should  read,  "  17.7.^^  Same  page,  fifth  line,  percentage  of  crop  grown  in 
central  belt  should  road,  "  40.6.''  Same  page,  sixth  line,  i>ercentage  in  trans-Missis- 
sippi region  should  read,  "  41.7."  Same  page,  sixteenth  line,  product  of  wheat  in  the 
United  States  in  1877  should  read,  "364,194,146  bushels." 

On  page  163,  the  acreage  of  wheat  in  Iowa  should  read,  "  2,607,586." 

On  page  164,  the  total  acreage  of  Iowa  in  principal  crops  should  read,  "  10,799,822." 

On  page  165,  the  acreage  of  wheat  in  Iowa  should  read,  "  2,607,586."  Same  page, 
the  total  area  in  wheat  in  the  United  States  should  read, "  26,277,548."  Same  page,  the 
total  value  of  wheat  in  the  United  States  should  read,  "$394,695,779." 

On  page  170,  the  acreage  of  wheat  in  the  United  States  should  road,  "26,277,548." 
Same  page,  the  total  acreage  in  the  cereals  and  potatoes  should  read, "  94,942,575."  Same 
page,  the  acreage  in  cotton  should  read,  "  12,056,855."  Same  page,  the  average  yield 
per  acre  of  wheat  should  read,  "  13.8 -|-."  Same  page,  the  average  price  per  bushel  of 
wheat  should  read, "  $1.06.3  -|-."  Same  page,  the  average  value  per  acre  of  wheat  should 
read,  "  $15.02." 

On  page  237,  in  first  line  of  fourth  paragraph,  substitute  the  word  "  unripened"  for 
"  unrefined."  Same  page,  in  fifth  line  of  fifth  paragraph,  after  the  word  "and,"  sub- 
stitute the  word  "  there"  for  "  that" 

On  page  241,  in  the  sixth  line  of  the  first  paragraph,  the  word  "  cuprio"  should  be 
substituted  for  that  of  "  cuprie."  Same  page,  in  last  line  but  one  of  hut  paragraph, 
the  word  "  sampphira"  should  read  "  samphire." 

On  page  243,  in  second  line  of  analysis  of  sorghum  and  maize,  the  figures  under  head 
of  sorghum  should  be  12.5,  and  under  maize  10.1 ;  and  in  third  lino  under  he^  of 
sorghum,  same  analysis,  the  figures  should  be  75.5,  and  under  that  of  maize  79.1. 

On  page  244,  in  the  third  line  of  the  third  paragraph,  the  word  " not"  should  be  in- 
serted between  "  of"  and  "  securing." 

On  page  246,  third  line  of  fourth  paragraph,  the  word  "grows"  should  be  inserted 

for  the  word  "  ranks,"  where  the  same  occurs  after  the  word  "  sorghum."    Same  page, 

fifth  line  of  sixth  paragraph,  the  figures  "  12  to  14,  or  6  to  7,"  should  read  "  14  to  12, 

or  7  to  Ci" 
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On  page  248,  tldrd  line  from  the  bottom  of  tho  second  paragraph,  "  5,000" 
substituted  for  the  figures  that  read  "  500." 

On  page  250,  in  last  line  of  analysis  of  juice  of  sorghum,  the  "word  "cone"  & 
be  substituted  for  that  of  "  imphee." 

On  page  254,  in  second  line  of  third  paragraph,  the  words  "  will  flow "  shoi 
inserted  after  the  word  ^^  jupe."  Same  page,  fourth  line  of  fourth  xutragraph,  tin 
"continuously"  should  be  substituted  for  that  of  "continually  " 

On  page  255,  ninth  line,  first  paragraph,  thtt  word  **  finisher"  should  be  subit 
fbr  that  of  "  fhmace." 

On  page  256,  the  word  "presence"  should  be  Buhatituted   for  that  of  "p 
where  the  same  occurs  in  the  twelfth  line  of  the  fourth  paragraph. 

On  page  259,  in  third  line  of  second  paragraph,  the  word  "  ensue"  should  be 
tuted  for  that  of  "  issue."    Same  page,  the  fourth  lino  of  the  fifth  paragraph,  ai 
word  "  pounds "  should  be  inserted  the  words  "  seoond  3|>."     Same  page,  in  I 
but  one  of  sixth  paragraph,  the  word  "closely"  should  be  substituted  for 
"  clearly." 

On  page  261,  end  of  tenth  line  of  fifth  paragraph,  after  the  word  "  room"  tb 
''(C)  crystalliwg  room"  should  be  inserted. 

On  page  262,  in  line  eight  of  third  paragraph,  substitute  the  w^ord  "  biicklix 
the  words  "  brick,  lime."    Same  page,  uxth  line  of  sixth  paragraph,  between 
"the"  and  "juice,"  the  words  "density  of  the"  should  be  i 
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Wood  and  its  products,  exports  of i 184, 186, 187,  !»• 
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